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615.104 296 (NSTH page 615-328)

615.105 286 (NSTH page 615-321), 287, 288 (NSTH page 615-323),
303 (NSTH page 615-338), 316 (NSTH page 615-348), 318

615.106 304 (NSTH page 615-336), 305

615.107 311 (NSTH pages 615-343 to 345), 313, 316 (NSTH pages
615-348 to 350), 317-318

615.108 No page numbers (NSTH pages 615-228 to 383)

615.109 352 (NSTH page 615-365)

615.110 372-373

615.111 50, 383, 384, no page number (NSTH page 615-206)

615.112 385 (NSTH page 615-207)

615.113 383, 388, 389

615.114 No page numbers

615.115 41, 45, 46, 47, 51, 85, 88, 95, 96, 109, 137,139, 140, 142,

143, 144, 145, 146, 155, 180, 190, 194, 197, 201, 205, 209,
2217, 228, 257, 285, 298, 301, 302, 304, 305, 308, 309, 312,
315, 318, 321, 384

615.116 315 (NSTH 615.62 p. 615-347) (changed NSTH 615.90
P. 615-545)
-‘]_17 ‘;8 ~ = ﬁ_m—
aLs - —384 (NSTH )3 08,0, 61539 — - ‘

516)., (NSTH 615.89, p. 615-428), (NSTH 615.89, p. 615-
429), (NSTH 615.62, p. 615-215), (NSTH 615.62, p. 615-
215), (615.90, p. 615-516), (NSTH 615.62, p. 615-216),

(615.90, p. 615-516), (NSTH 615.62, p. 615-218), (NSTH

615.62, p. 615-218), (NSTH 615.62, p. 615-219) (NSTH
615.89, p. 615-438), (NSTH 615.89, p. 615-438), (NSTH
615.62, p. 615-222), (NSTH 615.89, p. 615-439), (NSTH
615.62, p. 615-236), (NSTH 615.89, p. 615-446), (NSTH
615.62, p. 615-237), (NSTH 615.89, p. 615-446), (NSTH
615.89, p. 615-447), (NSTH 615.62, p. 615-239), (NSTH
615.89, p. 615-447), (NSTH 615.62, p. 615-262), (NSTH
615.62, p. 615-263), (NSTH 615.89, p. 615-461), (NSTH
615.62, p. 615-267), (NSTH 615.62, p. 615-268), (NSTH
615.62, p. 615-268), (NSTH 615.62, p. 615-269), (NSTH
615.89, p 615-467), (NSTH 615.89, p. 615-467), (NSTH

. 615-271), (NSTH 615.62, p.

615-273), (NSTH
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5. contras

NSTH 615.60, p. 615-207, Strongly contrasting
rticle-size classes (Soil Taxonomy p. 385).
umber items 1-6 as 2-7 and 7-53 as 9-55, and
add new items 1 and 8 to read as follows:

"1. Ashy over clayey.

8. Ashy-skeletal over fra 1 or cindery if the
volume of the fine-earth 'ni|35ememor
more (absolute) greater in the ashy-sk part
than in the fragmental or cindery part.”

NSTH 615.60, page 207, Strongly contrasting particle-
size classes (Soil T:zxonomy p- 385). Cg-.nge
new items 17 (put in alphabetical order and
guormct numbering), 25, 38, and 39 to read as

we:

"17. Clayey-skeletal over sandy or sandy-
skeletal.

25. Loamy over pumiceous or cindery.

38. Loamy-skeletal over fragmental if the volume
of the fine-earth fraction is 35 percent or more
(absolute) greater in the loamy-skeletal part than
in the fragmental part.

39. Loamy-skeletal over sandy or sandy-skeletal
if the loamy material has less than 50 percent
fine or coarser sand."”

615.113 Sloping familles

Slope, or shape of slope, has been used as a family
di tia for soils o ccm“inguicngmmu . The
differentia is not clearly de . as a result has
been ignored or used inconsistently. The original
intent in recognizing sloping families was to identify
differences in the difficulty of removing excess water.
Thmlopmg ﬁmmxhum %.e Ulnited States fv‘:m t::::iﬁqd in
s . The slope range for series
often overlaps with similar series which are classified
the same above the family level, but are not in a
sloping family. A cursory check of soil series in aquic
g::t.ﬂummuh that there are series in the data
should be in a sloping family, but are not.
This inconsistent use of the sloping-family critcrion has
resulted in meaningless separations, and the criterion is
therefore deleted.

Page 383, Family differcntiac for mincral soils. Delete
"Soil slope classes” from list.

Page 388, Other characteristics. In last line, delete
"slope of soil, ".

Epyld-- — LI
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on "Slope or shape of soil".

615.114 Corrections and clarification
Editorial changes have been made throughout the keys
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615.115
L
615.115 Aridisol amendment! than 50 percent is destroyed by soaking in concentrated
alkali, either as a single treatment or by alternating
Introduction treatmients with acid. The presence of a thin continuous

layer of opal, that is insoluble in acid, indicates enough
cementation by silica to satisfy the requirements of a
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requirements of a fragipan if more than 50 percent of
dry pan fragments slake when placed in water,

Summary of properties

The duripan is a silica-cemented subsurface horizon
with or without auxiliary cementing agents. A duripan
can occur in conjunction with a petrocalcic horizon.

A duripan must meet all of the following requirements:

1. Is cemented or indurated in more than 50 percent
of the volume of some horizon; and

2. Has evidence of accumulation of opal or other
forms of silica as laminar capping, coatings, lenses,
partly filled interstices, bridges between sand-size
grains, or coatings on rock fragments; and

3. Less than 50 percent of the volume slakes in IN
HCl even during prolonged soakirig but more than
50 percent slakes in concentrated OH, NaOH, or
in alternating acid and alkali; and

4. Has lateral continuity such that roots cannot
penetrate except along vertical fractures, which have
a horizontal spacing of 10 cm or more.”

Page 45, left column. Delete the section entitled "Calcic

horizon and ca horizon" and replace with the following:
"Calcic horizon

The calcic horizon is an illuvial horizon in which
secondary calcium carbonate, or other carbonates have
accumulated to a significant extent. It may occur in
conjunction with various other hotizons such as a mollic
epipedon, an argillic or a natric horizon,

Commonly, a calcic horizon has developed in
unconsolidated materials of more or less mixed
mineralogical composition. The secondary calciym
carbonate generally is easy to recognize because it
occurs as a white, gowdery filling, as concretions, or as
pendants or crusts below pebbles and stones. In such
situations, the horizon is considered a calcic horizon if
the carbonate content (CaCO3 equivalent) of a layer 15
cm or more thick exceeds 15 percent by weighﬁé
percent if the soil is less than 18 percent clay and has a
sandy, sandy-skeletal, coarse-loamy, or loamy-skeletal
particle size class) and the layer has at least 5 percent
more CaCQ3 equivalent than an underlying layer.

Limestones and marls are formed bc)l' precipitation of
calcium carbonate or of calcium an nesium
carbonates in water and may appear similar to calcic
horizons. A calcic horizon formed on limestone or in
matl may be difficult to identify. The most useful
diagnostic feature for recognition of the calcic horizon
in such situations is the presence of a layer that contains
powdery calcium carbonate, concretions, or laminar
pendants on the lower sides of limestone fragments, If
the percentage, by volume, of redeposited (authigenic)
calcium carbonate exceeds 5 percent in a layer 13 cm or
glogc thick, the horizon should be considered a calcic
orizon.

Some parts of a calcic horizon may be cemented or
indurated, though typically air-dry fragments of a calcic
hotizon will slake in water, except for disconnected
carbonate concretions and pendants under rock
fragments. If a horizon with secondary carbonates is
indurated or cemented to such a degree that it meets the
requirements of a petrocalcic horizon, it is considered a
petrocalcic horizon (defined below), Plate 6C shows a
soil that has a calcic horizon between a depth of about
20 and 100 cm.

The genetic implications of a calcic horizon are
variable. In and regions, if the parent materials contain
considerable amounts of calcium, the very limited
rainfall seems insufficient to completely remove calcium
carbonate from even the surface few centimeters,

About the only significant horizon that can develop in
such a soil is a calcic horizon. Pedon 36 illustrates

615.118

such a sitwation. In this soil the calcic horizon extends
from a depth of 10 to 58 cm.

In some soils in semiarid regions, a mollic epipedon
may develop in addition to a calcic horizon.
Agé)amntly, no other horizons ordinarily develop.
Pedon 37 illustrates such a soil. The mollic epipedon is
38 cm thick, and it rests on a calcic horizon that
extends to a depth of 145 cm.

Some soils in semiarid regions have a calcic horizon
above and in an argillic horizon. It is presumed that the
argillic horizon developed under a climate wetter than
the present one. These soils are receiving carbonates
from colian sources, and a calcic horizon is now
forming at a relatively shallow depth. In such
situations, the calcic horizon is presumed to start where
the identifiable secondary carbonates amount to §
percent or more by volume, and the CaCO3 equivalent
e?ceeds 15 percent if the soil is more than 18 percent
clay.

In soils that have, near the surface, ground water that
contains an appreciable amount of caleium bicarbonate,
the capillary rise and the evaporation plus transpiration
cause precipitation of & large amount of calcium
carbonate. Depending on the depth from the surface to
the capillary fringe, the top of the zone of calcium
carbonate accumulation may be from the surface to a
depth of about 60 cm. In such soils, the accumulation
of calcium carbonate is comparable to the accumulation
of more soluble salts in desert playas. Pedon 38 is a
soil that has such a calcic horizon in the upper 46 cm of
the soil. The calcic horizon in this soil is also 2 mollic
epipedon, Depending on the gosition of the water
table, such soils may occuply epressions. If water was
nded, a soil that has a calcic horizon commonly

‘orms a circular outline around the deeper depressions
and can also occur on micro high elevations in the
depressions.

In the sitnations just discussed, one might attach a high
genetic significance to a calcic horizon. In some other
circumstances, however, one can attach little genetic
significance to the absolute amount of carbonates in a
horizon or layer of carbonate accumulation. Deposition
from ground water at a depth of 3 m or more is more
nearly a geologic than a pedologic process. In soils
formed from calcareous materials on the steppes, the
amount of calcium carbonate in horizons that contain
secondary calcium carbonate is a partial function of the
amount of calcium carbonate in the parent materials.

Pedon 5 is typical of a soil in which there is a calcic
horizon of little genetic significance. The mollic
epipedon and the natric horizon are significant to the
classification of this soil. The presence of a horizon
that has secondary carbonates is significant, but the
absolute amount of calcium carbonate in that horizon
depends on both the amount of secondary carbonates
and the amount of carbonates in the parent material.

The calcic horizon has all of the following properties:

1. Is 15 cm or more thick; and:

2, Is not indurated or cemented to such a degree that

it nrdneets the requirements of a petrocalcic horizon;

a

3. Has one or more of the following:
a. Fifteen percent or more CaCO3 equivalent,
(see below) and its CaCQ3 equivalent is 5
percent or more (absolutc; higher than that of an
underlying horizon; or
b. Fifteen percent or more CaCO3 equivalent,
and 5 JJercent or more (by volume) identifiable
secondary carbonates; or

c. Five percent or more calcium carbonate
equivalent and has:

(1). Less than 18 Jaercent clay in the fine-
earth fraction; an

(430-VI-NSTH, April, 1994) 615-607
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1. Have an aridic soil moisture regime or a salic
horizon and saturation with water in one or more
layers within 100 cm of the soil surface for 1 month
or more per year in 6 out of 10 years; and

2, Have an ochric or anthropic epipedon and one or
mote of the following with an upper boundary
within 100 ¢m of the soil surface: an argillic, calcic,
cambic, gypsic, natric, petrocalcic, petrogypsic, or
a salic horizon, or a duripan;

3, Do not have a spodic horizon, nor an Ap horizon
consisting of spodic materials;

4. Do not have andic soil properties in 60 percent or
more of the thickness between either the mineral soil
surface, or the top of an organic layer with andic
soil properties, whichever 15 shallower, and 3 depth
of 60 cm or a lithic or paralithic contact, duripan, or
petrocaleic horizon, whichever is shallower;

5. Within 150 cm of the mineral surface have
neither an oxic horizon, nor a kandic horizon that
meets the weatherable-mineral requirements for an
oxic horizon and also 40 percent or more clay in the
surface 18 em after mixing;

6. Do not have all of the following:

a. A layer 25 cm or more thick, with an upper
boundary within 100 cm of the mineral surface,
that cither has slickensides close enough to
intersect or wedge-shaped aggte%us which
have their long axes tilted 10 to 60 degrees from
the horizontal; and

b. A weighted average of 30 percent or more
clay in the fine-earth fraction either between the
mineral soil surface and a depth of 18 ¢cm or an
Ap horizon, whichever is thicker, and 30
percent or more clay in the fine-earth fraction of
all horizons between a depth of 18 cm and eijther
a depth of 50 cm, or a lithic or paralithic
contact, duripan, or petrocalcic horizon if
shallower; and

¢. Open cracks in some or most years,

Key to suborders
FA. Aridisols that have & cryic soil temperature re&ime.
ryids

FB. Other Aridisols which have a salic horizon that has
its upper boundary within 100 cm of the soil surfa?;.“ds

FC. Other Aridisols which have a duripan that has its
unmm@!mﬂmin !m ¢m of the soil surface.
i T

615,115

petrogypsic, or salic horizon within 100 cm of the soil
surface. The low water flux and high concentration of
salts in many Aridisols hinders clay illuviation. The
presence of an argillic horizon is often attributed to a
moister paleo-climate, although there is evidence that
¢lay illuviation has occurred during the Holocene in
arid soils. Where the soil moisture regime grades to
ustic or xeric, evidence of clay translocation is often
more readily established.

Definition
Argids are the Aridisols which:

1, Have a natric or argillic horizon that has its upper
boundary within 100 cm of the soil surface;

2, Have a soil temperature regime warmer than
cryic;

3. Do not have a duripan or gypsic, petrocalcic,
g:tr:gypsxc or salic horizon that has its upper
undary within 100 cm of the soil surface,

Argids
Key 1o great groups

FEA., Argids which have a duripan or a petrocalci¢ or
getrogypslc horizon that has its upper boundary within
50 cm of the soil surface.
Petroargids

FEB. Other Argids that have a natric horizon.
Natrargids

FEC, Other Argids which do not have a lithic or
aralid.atilc\: contact within 50 ¢m of the soil surface, and
ve either:

1. A clay increase of 15 percent or more (absolute)
within a vertical distance of 2.5 cm either within the
argillic horizon or at its upper boundary; or

2, An argillic horizon that extends to 150 cm or
more from the soil surface, that does not have a clay
decrease with increasing depth of 20 percent or
more (relative) from the maximum clay content, and
has, in 50 percent or more of the matrix, in some
part between 100 and 150 cm either:

a. Hues of 7.5YR or redder and chroma of 5 or
more; or

b. Hues of 7.5YR or redder and value, moist,
that is 3 or less and value, dry, that is 4 or less.
Paleargids

FED. Other Argids which have a gypsic horizon that
has its unner houndarv within 150 em of the snil

d

Jp
e n ‘
]

i

FD, Other Aridisols which have a gypsic or petrogypsic
horizon that has its upper boundary within 100 em of
the soil surface and lack a petrocalcic horizon overlying
any of these horizons,

Gypsids

FE. Other Aridisols which have an argillic or natric

horizon that has its ?per boundary within 10Q ¢cm of
the soil surface and do not have a petrocalcic horizon
that has an upper boundary within 100 cm of the soil

surface.

Argids
FF. Other Aridisols which have a calcic or fwtrocalcic
horizon that has its upper boundary within 100 cm of
the soil sutface. :

Calcids

FG. Other Aridisols,
Cambids

Argids

These are the Aridisols that have an argillic or natric
horizon, but not a duripan, gypsic, petrocalcic,

Gypsiargids

FEE. Other Argids which have a calcic horizon that has
its upper boundary within 150 cm of the soil surface.
Calciargids

FEF. Other Argids.
Haplargids

Calciargids

These are the Argids that have a calcic horizon below
the argillic horizon, but within 150 cm of the soil
surface, These soils have been recharged with calcium
carbonate from dust. The Calciargids are commonly on
late-Pleistocene crosional surfaces or sediments that
have gentle to steep slopes.

Definition
Calciargids are the Argids which:

1. Have a calcic horizon that has its upper boundary
within 150 of the soil surface;
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615.115
2. Do not have a natric horizon; more for some time in most years, and slickensides
. or wedge-shaped aggregates in a layer 15 cm or
3. Do-pot have a durtill,?n or gypsic, petrocalcic, or more thick that has its upper boundary within 125
petrogypsic horizon that has its upper boundary cm of the soil surface; or

within 150 cm of the soil surface; )
2. A linear extensibility of 6.0 cm or more between

4, Have a lithic or paralithic contact within 50 cm of the soil surface and either a depth of 100 cmorto a
the soil surface or: lithic or paralithic contact, if shallower.
Vertic Calciargids
a. A clay increase of less than 15 percent
(absolute) within a vertical distance of 2.5 cm FEEE. Other Calciargids that are either:
Eithel; within the argillic horizon or at its upper e s . . .
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b. A linear extensibility of less than 6,0 cm

b. A finc-earth fraction containing 30 percent or between the soil surface and either a depth of
et e~
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FEDC. Other Gypsiargids that have both: 4. Do not have throughout one or more horizons
with a total thickness of 18 cm or more within 75

u vrimm- nnntrnl raatinn that ie‘w ”, qu Fqﬂrﬁp,&w. oenil curfana  aitha=af tha fallawdaa . ‘
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615-618

5. Are dry in all parts of the moisture control
section for three-fourths of the time (cumulative) or
more when the soil temperature is 5°C or higher at
a degt: of 50 cm or do not have a moisture regime
that borders an ustic or a xeric regime;

6. Have skeletans covering less than 10 percent of
the surfaces of peds at a depth 2.5 cm or more
below the upper boundary of the natric horizon;

7. Have an exchangeable sodium percentage of 15
or more (or a sodium adsorption ratio of 13 or
more) in more than 50 percent of the natric horizon;

8. Do not have throughout one or more horizons
with a total thickness of 18 cm or more within 75
¢m of the soil surface, either of the following:

a. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66
rcent are cinders, pumice, and pumice-like
ragments; or

b. A fine-garth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted by
ammonium oxalate) times 60] plus the volcanic
glass (percent) is 30 or more,

Paleargids

These are the Argids on stable land surfaces that have
an abrupt textural change or a clay distribution that does
not decrease significantly. Most formed in sediments
appreciably older than late-Pleistocene. If calcareous

ust js present, some of these soils may be calcareous in
all horizons. Slopes are normally gentle,

Definition of Paleargids
Paleargids are the Argids which:

1. Do not have a lithic or paralithic contact within
50 cm of the soil surface and that have either:

a. A clay increase of 15 percent or more
(absolute) within a vertical distance of 2.5 cm
either within the argillic horizon or at its upper
boundary; or

b. An argillic horizon that extends to 150 cm or
more from the soil surface, that does not have a
clay decrease with increasing depth of 20
percent or more (relative) from the maximum
clay content and has, in 50 percent or more of
the matrix, in some part between 100 and 150
cm either:

(1). Hues of 7.5YR or redder and chroma of
5 or more; or

(2). Hues of 7.5YR or redder and value,
moist, that is 3 or less and value, dry, that is
4 or less; and

2. Do not have a duripan or petrocalcic or
petrogypsic horizon that has its upper boundary
within 150 cm of the soil surface; and

3. Do not have a natric horizon.

Key to subgroups

FECA, Paleargids that have one or both of the
following:

1. Cracks within 125 cm of the soil surface that are
5 mm or more wide through a thickness of 30 cm or
more for some time in most years, slickensides, or
wedge-shaped aggregates, in a layer 15 cm or more
thick that has its upper boundary within 125 cm of
the soil surface; or

Part 615 - Amendments to Sofl Taxonomy

2. A linear extensibility of 6.0 ¢cm or more between

the soil surface and either a depth of 100 cm or a

lithic or paralithic contact, whichever is shallower,
Vertic Paleargids

FECB, Other Paleargids that are either:

1. Irrigated and have aquic conditions, for some
time in most years, in one or more layers within 100
cm of the soil surface; or

2. Saturated with water, in one or more layers
within 100 ¢m of the soil surface, for 1 month or
more per year in 6 or more out of 10 years,

Aquic Paleargids

FECC. Other Paleargids that have;

1. A sandy particle size throughout a layer
extending from the mineral soil surface to the top of
an argillic horizon at a depth of 50 cm or more; and

2. A moisture control section that is dry in all parts
for less than three-fourths of the time (cumulative)
when the soil temperature is 5°C or higher at a
depth of 50 cm and the moisture regime borders an

ustic regime.
Arenic Ustic Paleargids

FECD. Other Paleargids that have a sandy particle size
throughout a layer extending from the mineral soil
surface to the top of an argillic horizon at a depth of 50

©m or more,
Arenic Paleargids

FECE. Other Paleargids which have a calcic horizon
that has its upper boundary within 150 cm of the soil

surface.
Calcic Paleargids
FECF. Other Paleargids that have:

1. One or more horizons, within 100 cm of the soil
surface, that have a combined thickness of 15 cm or
more, that contain 20 percent or more (by volume)
durinodes or are brittle and have at least a firm
rupture resistance class when moist; and

2. A moisture control section that is dry in all parts
for less than three-fourths of the time (cumulative)
when the soil temperature is 5°C or higher at a
depth of 50 cm and the moisture regime borders a

xeric regime,
Durinodic Xeric Paleargids

FECG. Other Paleargids that have one or more
horizons, within 100 cm of the soil surface, that have a
combined thickness of 15 cm or more, that contain 20
percent or more (by volume) durinodes or are brittle
and have at least a firm rupture resistance class when

moist,
Durinodic Paleargids

FECH. Other Paleargids which have onc or more
horizons, within 100 cm of the soil surface, that have a
combined thickness of 15 ¢cm or more, that contain 20
percent or mote (by volume) nodules or concretions.
Petronodic Paleargids

FECI. Other Paleargids that have borh:

1. A moisture control section that is dry in all parts
for less than three-fourths of the time (cumulative)
when the soil temperamre is 5°C or higher at a
depth of 50 cm and the moisture regime borders a
xeric regime;

2. Throughout one or more horizons with a total
thickness of 18 cm or more within 75 cm of the soil
surface, one or both of the following:

a. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66
rcent are cinders, pumice, and pumice-like
ragments; or
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615.115
Definition of Typic Petroargids depth of 50 cm and the moisture regime borders a
xeric regime.
Typic Petroargids are the Petroargids which: Lithic Xeric Haplocalcids
1. Have a petrocalcic horizon that has its upper FFCB. Other Haplocalcids that have:

boundary within 150 cm of the soil surface; .
1. A lithic contact within 50 cm of the soil surface;

2. Are dry in all parts of the moisture control and
section for three-fourths of the time (cumulative) or
more when the soil temperature is 5°C or higher at 2. A moisture control section that is dry in all
a dr?th of 50 cm or the moisture regime does not for less than three-fourths of the time (cumulative)
border an ustic or a xeric regime; when the soil temperature is 5°C or higher at a
. depth of 50 cm and the moistre regime borders an
3. Do not have a duripan or a tgletm%yopsic horizon ustic regime.
thglt hal:.zf its upper boundary within 150 cm of the Lithic Ustic Haplocalcids
soil surface.
FFCC, Other Haplocalcids that have a lithic contact
Calcids within 50 cm of the soil surface,
Lithic Haplocalcids

Calcids are the Aridisols that have calcium carbonate in )
the parent materials or added as dust or both, FFCD. Other Haplocalcids that have:
Precipitation is insufficient to leach or even move the

carbonates to great depths. The upper boundary of the 1. Cracks within 125 cm of the spil surface that are
k ﬁ“! 2 : . F——?' =
s E g!_
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durinodes or are brittle and have at least a firm
rupture resistance class when moist; and

2. A moisture control section that is dry in all parts
for less than three-fourths of the time (cumulauve)
when the soil temperature is 5°C or higher at a
depth of 50 cm and the moisture regime borders a

Xeric regime.
Durinedic Xeric Haplocalcids

FFCK. Other Haplocalcids that have one or more
horizons, within 100 cm of the soil surface, that have a
combined thickness of 15 cm or more, that contain 20
percent or more (by volume) durinodes or are brittle
and have at least a firm rupture resistance class when

moist.
Durinodic Haplocalcids

FFCL. Other Haplocalcids which have one or more
horizons, within 100 ¢m of the soil surface, that have a
combined thickness of 15 cm or more, that contain 20
percent or more (by volume) nodules or concretions.
Petronodic Haplocalcids

FFCM. Other Haplocalcids that have both:

1. A horizon at least 25 cm thick within 100 cm of
the soil surface, which has an exchangeable sodium
percentage of 15 or more (or an SAR of 13 or
more) during at least one month of the year in six or
more yeats out of ten; and

2. A moisture control section that is dry in all parts
for less than three-fourths of the time (cumulative)
when the soil temperature at a depth of 50 cm is
5°C or higher and the moisture regime borders a
xeric regime,

Sodic Xeric Haplocalcids

FFCN. Other Haplocalcids that have both:

1. A horizon at least 25 cm thick within 100 cm of
the soil surface, which has an exchangeable sodium
percentage of 15 or more (or an SAR of 13 or
more) during at least one month of the year in six or
more years out of ten; and

2, Other Haplocambids that are dry in all ‘Bans of
the moisture control section for less than three-
fourths of the time (cumulative) when the soil
temperature at a depth of 50 cm is 5°C or higher
and the soil moisture regime borders an ustic

regime.
Sodic Ustic Haplocalcids

FFCO. Other Haplocalcids that have, in one or more
horizons within 100 cm of the mineral surface, an
exchangeable sodium percentage of 15 or more (or a
sodium adsorption ratio of 13 or more) for 6 or more
months per year in 6 or more out of 10 years.

c Haplocalcids

FFCP, Other Haplocalcids that have both:

1. A moisture control section that is dry in all parts
for less than three-fourths of the time (cumulative)
when the soil temperature is 5°C or higher at a
depth of 50 cm and the moisture regime borders a
xeric regime; and

2, Throughout one or more horizons with a total
thickness of 18 cm or more within 75 c¢m of the soil
surface, one or both of the following:

a. More than 35 percent (by volume) fragments

coarser than 2.0 mm, of which more than 66

Fercent are cinders, pumice, and pumice-like
ragments; or

b. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted by .
ammonium oxalate) times 60] plus the volcanic
glass (percent) is 30 or more.

Vitrixerandic Haplocalcids

615,115

FFCQ. Other Haplocalcids which have throughout one
or more horizons with a total thickness of 18 cm or
more within 75 cm of the soil surface, one or both of
the following:

1. More than 35 percent (bﬁ( volume) fragments
coarser than 2.0 mm, of which more than 66
rcent are cinders, pumice, and pumice-like
Tagments; or

2. Throughout one or more horizons with a total
thickness of 18 ¢cm or more within 75 cm of the soil
surface, one or both of the following:

a. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66

rcent are cinders, pumice, and pumice-like
Tagments; or

b. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted by .
ammonium oxalate) times 60] plus the volcanic
glass (percent) is 30 or more.

Vitrandic Haplocalcids

FFCR. Other Haplocalcids that are dry in all parts of
the moisture control section for less than three-fourths
of the time (cumulative) when the soil temperatre is
5°C or higher at a depth of 50 cm and the moisture

regime borders a xeric regime,
Xeric Haplocalcids

FECS. Other Haplocalcids that are dry in all parts of
the moisture control section for less than three-fourths
of the time (cumulative) when the soil temperature is
5°C or higher at a depth of 50 cm and the moisture
regime borders an ustic regime.

Ustic Haplocalcids

FECT. Other Haplocalcids.
Typic Haplocalcids

Definition of Typic Haplocalcids
Typic Haplocalcids are the Haplocalcids which:

1. Do not have a lithic contact within 50 cm of the
soil surface;

2. Are dry in all parts of the moisture control
section for three-fourths of the time (cumulative) or
more when the soil temperature is 5°C or higher at
a depth of 50 cm or do not have a moisture regime
that borders an ustic or a xeric regime;

3. Have both of the following:

a. No cracks within 125 cm of the soil surface
that are 5 mm or more wide through a thickness
of 30 cm or more for some time in most years,
and no slickensides, or wedge-shaped
aggregates, in a fayer 15 cm or more thick that
has its upper boundary within 125 cm of the soil
surface; and

b. A lincar extensibility of less than 6.0 cm
between the soil surface and either a depth of
100 ¢m or a lithic or paralithic contact,
whichever is shallower;

4, Are not both irrigated and have aquic conditions,
for some time in most years, in one or more layers
within 100 cm of the soil surface nor are they
saturated with water, in one or more layers within
100 cm of the soil surface, for 1 month or more per
year in 6 or more out of 10 years;

5. Do not have one or more horizons, within 100
cm of the soil surface, that have a combined
thickness of more than 15 c¢m and that contain 20
percent or more (bz volume) durinodes, nodules, or
concretions or are brittle and have at least firm
rupture resistance class when moist;
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4. Do not have a calcic horizon overlying the
petrocalcic horizon;

5. Have a moisture control section that is dry in all
parts for three-fourths of the time (cumulative) or
more when the soil temperature is 5°C or higher at
a depth of 50 cm or do not have a moisture regime
that gordcrs an ustic or a xeric regime;

6. Do not have throughout one or more horizons
with a total thickness of 18 cm or more within 75
cm of the soil surface, either of the following:

a. More than 35 percent (bg volume) fragments
coarser than 2.0 mm, of which more than 66
rcent are cinders, pumice, and pumice-like
ragments; or

b. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted by
ammonium oxalatc% times 60] plus the volcanic
glass (percent) is 30 or more,

Cambids

These are the Aridisols with the least degree of soil
development. Cambids have a cambic horizon within
100 cm of the soil surface, These soils are permitted to
have other diagnostic horizons such as petrocalcic,
gypsic, or calcic horizons, but their upper boundary
must be below 100 cm from the soil surface. .
Haplocambids are the most common of the Cambids in
the United States,

Definition
Cambids are the Aridisols which:

1. Have a cambic horizon that has its upper
boundary within 100 c¢m of the soil surface;

2. Have a soil temperature regime warmer than
cryic;

3. Do not have a duripan or an argillic, calcic,
natric, petrocalcic, gypsic, petrogypsic, or salic
horizon that has its upper boundary within 100 cm
of the soil surface.

Key to great groups
FGA. Cambids that are either:

1, Irrigated and have aquic conditions, for some
time in most‘{ears, in one or more layers within 100
cm of the soil surface; or

2. Saturated with water, in one or more Jayers

within 100 cm of the soil surface, for 1 month or

more per year in 6 or more out of 10 years,
Aquicambids

FGB. Other Cambids which have a duripan or a
trocalcic or tmsypsic horizon that has its upper
oundary within 150 cm of the soil surface,
rocambids

FGC. Other Cambids that have an anthropic epipedon.
Anthracambi
FGD. Other Cambids.
Haplocambids
Anthracambids
These are the Cambids that have an anthropic epipedon.
They are soils that have been im"ﬁated for centuries,

They are not known to occur in the United States, but
o 5.nMy , here

—_ [y

615.115

Definition of Typic Anthracambids
All Anthracambids are considered Typic.

Aquicambids

These are the Cambids that are saturated with water for
short periods during most years. These soils often
occur adjacent playas and have accumulations of salts in
the profile. Aquicambids often have high pH values,
which inhibit the formation of redoximorphic features.

Definition

Aquicambids are the Cambids that are either irrigated
and have redoximorphic features in one or more layers
within 100 cm of the soil surface or are saturated with
water, in one or more layers within 100 cm of the soil
surface, for 1 month or more per year in 6 or more out
of 10 years.

Key to subgroups

FGAA. Aquicambids which have a horizon at least 25
em thick within 100 cm of the soil surface, that have an
exchangeable sodium percentage of 15 or more (or an
SAR of 13 or more) during at least one month of the
year in six or more years out of ten,

Sodic Aquicambids

FGAB, Other Aquicambids that have:

1. One or more horizons, within 100 cm of the soil
surface, that have a combined thickness of 15 cm or
more, that contain 20 percent or more (by volume)
durinodes or are brittle and have at least a firm
rupture resistance class when moist; and

2. Are dry in all parts of the moisture control
section for less than three-fourths of the time
(cumulative) when the soil temperature is 5°C or
higher at a depth of 50 cm and the moisture regime
borders a xeric regime.

Durinodic Xeric Aquicambids

FGAC, Other Aquicambids that have one or more
horizons, within 100 cm of the soil surface, that have a
combined thickness of 15 ¢m or more, that contain 20
percent or more (by volume) durinodes or are brittle
and have at least a firm rupture resistance class when

moist.
Durinodic Aquicambids

FGAD, Other Aquicambids which have one or more
horizons, within 100 cm of the soil surface, that have a
combined thickness of 15 cm or more, that contain 20
percent or more (by volume) nodules or concretions,
Petronodic Aquicambids

FGAE. Other Aquicambids that have both:

1. A moisture control section that is dry in all parts
for less than three-fourths of the time (cumulative)
when the soil temperature is 5°C or higher at a
depth of 50 cm and the moisture regime borders a
xeric regime; and

2, Throughout one or more horizons with a total
thickness of 18 cm or more within 75 cm of the soil
surface, one or both of the following:

a. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66

rcent are cinders, pumice, and pumice-like
ragments; or

b. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of
whl'chIS percent or more is volcanic glass, and

e 1/7 Ba narnant avimotsad e




615.115

615-624

FGAF. Other Aquicambids which have throughout one
or more horizons with a total thickness of 18 cm or
more within 75 cm of the soil surface, one or both of
the following:

1, More than 35 percent (by volume) fragmernts
coarser than 2.0 mm, of which more than 66
Fercent are cinders, pumice, and pumice-like
ragments; or

2. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of which
5 Igercent or more is volcanic glass, and [(Al plus
Fe, percent extracted by ammonium oxalate)
times 605 plus the volcanic glass (percent) is 30 or
more.
Vitrandic Aquicambids

FGAG. Other Aquicambids which have an irregular
decrease in organic-carbon content from a depth of 25
cm either to a depth of 125 cm, or to a lithic or

paralithic contact if shallower.
Fluventic Aquicambids

FGAH, Other Aquicambids that are dry in all parts of
the moisture control section for less than three-fourths
of the time (cumulative) when the soil temperature is
5°C or higher at a depth of 50 cm and the moisture

regime borders xeric,
Xeric Aquicambids

FGAI Other Aquicambids that are dry in all parts of
the moisture control section for less than three-fourths
of the time (cumulative) when the soil temperature is
5°C or higher at a depth of 50 cm and the moisture
regime borders an ustic regime.

Ustic Aquicambids

FGAJ. Other Aquicambids.
Typic Aquicambids

Definition of Typic Aquicambids
Typic Aquicambids are the Aquicambids which:

1. Do not have a horizon at least 25 cm thick within
100 c¢m of the soil surface, that has an exchangeable
sodium percentage of 15 or more (or an SAR of 13
or more) during at least one month of the year in six
or more years out of ten;

2. Do not have one or more horizons, within 100
cm of the soil surface, that have a combined
thickness of more than 15 ¢m and that contain 20
percent or more (bz volume) durinodes, nodules, or
concretions or are brittle and have at least firm
rupture resistance class when moist;

3, Have a moisture control section that is dry in all
parts for three-fourths of the time (cumulative) ot
more when the soil temperamre is 5°C or higher at
a deggl of 50 cm or do not have a moisture regime
that border an ustic or a xeric regime;

4, Do not have throughout one or more horizons
with a total thickness of 18 cm or more within 75
¢m of the soil surface, either of the following:

a. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66
rcent are cinders, pumice, and pumice-like
ragments; or

b. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted by .
ammonium oxalate) times 60] plus the volcanic
glass (percent) is 30 or more;

5. Have a regular decrease in organic-carbon
content from a depth of 25 cm either to a depth of
125 cm, or to a lithic or paralithic contact if
shallower,

Haplocambids

Part 615 - Amendments to Soil Taxonomy

Haplocambids are the most commonly occurring
Cambids in the United States. These soils have
minimum horizon expression. Most Haplocambids
have a redistribution of carbonates below the cambic
horizon, However, the amount of carbonates is
insufficient to meet the definition of a calcic horizon ot
the upper boundary is more than 100 ¢m below the soil
surface. Haplocambids occur on a variety of
landscapes, but commonly occur on those younger than
late-Pleistocene age.

Definition of Haplocambids
Haplocambids are the Cambids which:

1. Are not both irrigated and have aquic conditions,
for some time in most years, in one or more layers
within 100 cm of the soil surface; nor are the
saturated with water, in one or more layers within
100 cm of the soil surface, for 1 month or more per
year in 6 or more out of 10 years;

2. Do not have a duripan or a petrocalcic or
petrogypsic horizon that has its upper boundary
within 150 cm of the soil surface;

3. Do not have an anthropic epipedon.

Key to subgroups
FGDA. Other Haplocambids that have:

1. éA lithic contact within 50 cm of the soil surface;
an

2. A moisture control section that is dry in all parts
for less than three-fourths of the time (cumulative)
when the soil temperature is 5°C or higher at a
depth of 50 cm and the moisture regime borders a

xeric regime.
Lithic Xeric Haplocambids
FGDB. Other Haplocambids that have:

1. A lithic contact within 50 cm of the soil surface;
and

2. A moisture control section that is dry in al| parts
for less than three-fourths of the time (cumulative)
when the soil temperature is 3°C or higher ata
depth of 50 cm and the moisture regime bordets an

ustic regime.
Lithic Ustic Haplocambids

FGDC. Other Haplocambids that have a lithic contact
within 50 cm of the soil surface.
Lithic Haplocambids

FGDD. Other Haplocambids that have:
1. One or both of the following:

a. Cracks within 125 ¢cm of the soil surface that
are 5 mm or more wide through a thickness of
30 cm or more for some time in most years, and
slickensides or wedge-shaped aﬁgmgams ina
layer 15 cm or more thick that has its upper
boundary within 125 cm of the soil surface; or

b. A linear extensibility of 6.0 ¢cm or more
between the soil surface and either a depth of
100 cm or to a lithic or paralithic contact, if
shallower; and

2. A moisture control section that is dry in all parts
for less than three-fourths of the time (cumulative)
when the soil temperature is 5°C or higher ata
depth of 50 cm and the moisture regime borders a
xeric regime.
Xerertic Haplocambids
FGDE. Other Haplocambids that have:

1. One or both of the following:

(430-VI-NSTH, April, 1994)



Part 615 - Amendments to Soil Taxonomy

a. Cracks within 125 cm of the soil surface that
are 5 mm or more wide through a thickness of
30 cm or more for some time in most years, and
slickensides or wedge-shaped aﬁgre_gatcs ina
layer 15 cm or more thick that has its upper
boundary within 125 cm of the soil surface; or

b. A linear extensibility of 6.0 ¢cm or more
between the soil surface and either a depth of
100 cm or to a lithic or paralithic contact, if
shallower; and

2, A moisture control section that is dry in all parts
for less than three-fourths of the time (cumulative)
when the soil temperature is 5°C or higher at a
depth of 50 cm and the moisture regime borders an

ustic regime.
Ustertic Haplocambids

FGDF, Other Haplocambids that have at least one of
the following:

1. Cracks within 125 cm of the soil surface that are
§ mm or more wide through a thickness of 30 cm or
more for some time in most years, slickensides, or
wedge-shaped aggregates, in a layer 15 cm or more
thick that has its upper boundary within 125 cm of
the soil surface; or

2. A linear extensibility of 6.0 cm or more between

the soil surface and either a depth of 100 cmora

lithic or paralithic contact, whichever is shallower.
Vertic Haplocambids

FGDG. Other Haplocambids which have both of the
following:

615.115

2. Other Haplocambids that are dry in all parts of
the moisture control section for less than three-
fourths of the time (cumulative) when the soil
temperamre at a depth of 50 cm is 5°C or higher
and the soil moisture regime borders an ustic

regime,
Sodic Ustic Haplocambids

FGDL. Other Haplocambids that have a horizon at least
25 cm thick within 100 ¢m of the soil surface, which
has an exchal}geable sodium percentalge of 15 or more
or an SAR of 13 or more) during at least one month of
¢ year in six or more years out of ten.
Sodic Haplocambids

FGDM. Other Haplocambids which have both:

1. A moisture control section that is dry in all parts
for less than three-fourths of the time (cumulative)
when the soil temperature is 5°C or higher at a
depth of 50 cm and the moisture regime borders a
xeric regime; and

2. Throughout one or more horizons with a total
thickness of 18 cm or more within 75 cm of the soil
surface, one or both of the following:

a. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66
gercent are cinders, pumice, and pumice-like
ragments; or

b. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
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FGDQ. Other Haplocambids which have an irregular
decrease in organic-carbon content from a depth of 25
cm either to a depth of 125 cm, or to a lithic or
paralithic contact if shallower.

Fluventic Haplocambids

FGDR, Other Haplocambids that are dry in all parts of
the moisture control section less than three-fourths of
the time (cumulative) when the soil temperature at a
depth of 50 cm is 5°C or higher and the moisture

regime borders a xeric regime,
Xeric Haplocambids

FGDS. Other Haplocambids that are dry in all parts of
the moisture control section less than three-fourths of
the time (cumulative) when the soil temperature at a
depth of 50 cm is 5°C or higher and the moisture

regime borders an ustic regime.
Ustic Haplocambids

FGDT. Other Haplocambids.
Typic Haplocambids

Definition of ic locambids
‘Typic Haplocambids are the Haplocambids which:

1. Do not have a lithic contact within 50 cm of the
soil surface;

2, Do not have one or more horizons, within 100
cm of the soil surface, that have a combined
thickness of more than 15 cm and that contain 20
percent or more (bz volume) durinodes, nodules, or
concretions or are brittle and have at least firm
rupture resistance class when moist;

3. Are dry in all parts of the moisture control
section for three-fourths of the time (cumulative) or
more when the soil temperature is 5°C or higher at
a dr?th of 50 cm or the moisture regime does not
border an ustic or a Xeric regime;

4, Have either:

a. No cracks within 125 cm of the soil surface
that are 5 mm or more wide through a thickness
of 30 cm or more for some time in most years,
and no slickensides, nor wedge-shaped
aggregates, in a layer 15 cm or more thick that
has its upper boundary within 125 cm of the soil
surface; or

b. A linear extensibility of less than 6.0 cm
between the soil surface and either a depth of
100 cm or a lithic or paralithic contact,
whichever is shallower;

5. Do not have a horizon at least 25 cm thick within
100 cm of the soil surface, which has an
exchangeable sodium percentage of 15 or more (or
an SAK of 13 or more) during at least one month of
the year in six or more years out of ten;

6. Have a regular decrease in organic-carbon
content from a depth of 25 cm either to a depth of
125 cm, or to a lithic or paralithic contact if
shallower;

7. Do not have throughout one or more horizons
with a total thickness of 18 cm or more within 75
¢m of the soil surface, either of the following:

a. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66
rcent are cinders, pumice, and pumice-like
ragments; or

b. A fine-carth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted by
ammonium oxalate) times 60] plus the volcanic
glass (ogreent) is 30 or more.

615-626
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Petrocambids

These soils have a duripan or a petrocalcic or
petrogypsic horizon that has its upper boundaay deeper
than 100 ¢m of the soil surface, but within 150 cm of
the soil surface. These soils are not extensive because
most Aridisols have these diagnostic horizons at
shallower depths. However, because of their
importance to water movement as well as
interpretations, classes for these types of soils are
provided.

Definition of Petrocambids

Petrocambids are the Cambids which:

1. Have a duripan or petrocalcic or tKetm%psic
horizon with an upper boundary within 150 cm of
the soil surface;

2. Are not both irrigated and have aquic conditions,
for some time in most years, in one or more layers
within 100 cm of the soil surface; nor are they
saturated with water, in one or more layers within
100 ¢m of the soil surface, for 1 month or more per
year in 6 or more out of 10 years.

Key to subgroups

FGBA. Other Petrocambids that have a horizon at least
25 ¢m thick within 100 cm of the soil surface, which
has an exchangeable sodium percema.ge of 15 or more
(or an SAR of 13 or more) during at least one month of
the year in 6 or more years out of 10.

Sodic Petrocambids

FGBB. Other Petrocambids which have both:

1. A moisture control section that is dry in all parts
for less than three-fourths of the time (cumulative)
when the soil temperature is 5°C or higher at a
depth of 50 cm and the moisture regime borders a
xeric regime; and

2. Throughout one or more horizons with a total
thickness of 18 ¢m or more within 75 cm of the soil
surface, one or both of the following:

a. More than 35 percent {by volume) fragments
coarser than 2,0 mm, of which more than 66
rcent are cinders, pumice, and pumice-like
ragments; or

b. A fine-earth fraction containing 30 percent or
motre particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted by .
ammonium oxalate) times 60] plus the volcanic
glass (percent) is 30 or more.

: Vitrixerandic Petrocambids

FGBC. Other Petrocambids which have throughout one
or more horizons with a total thickness of 18 ¢cm or
more within 75 ¢cm of the soil surface, one or both of
the following:

1. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66
rcent are cinders, pumice, and pumice-like
ragments; or

2. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of which
5 percent or more is volcanic glass, and [(Al plus

1/2 Fe, percent extracted by ammonium oxalate)
times 60] plus the volecanic glass (percent) is 30 or

more,
Vitrandic Petrocambids

FGBD, Other Petrocambids that are dry in all parts of
the moisture control section less than three-fourths of
the time (cumulative) when the soil temperature at a
depth of 50 cm is 5°C or higher and the moisture
regime borders a xeric regime.

Xeric Petrocambids
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3. Do not have throughout one or more horizons Typic Gypsicryids are the Gypsicryids which:
with a total thickness of 18 cm or more within 75 .
cm of the soil surface, either of the following: 1. Do not have a calcic horizon;
a. More than 35 percent (by volume) fragments 2. Do not have throughout one or more horizons
coarser than 2.0 mm, of which more than 66 with a total thickness of 18 cm or more within 75
rcent are cinders, pumice, and pumice-like cm of the soil surface, either of the following:
ragments; or
a. More than 35 percent (by volume) fragments
b. A fine-earth fraction containing 30 percent or coarser than 2,0 mm, of which more than 66
more particles 0.02 to 2.0 mm in diameter of gercent are cinders, pumice, and pumice-like
which 5 percent or more is volcanic glass, and ragments; or
[(Al plus 1/2 Fe, percent extracted by . .
ammonium oxalate) times 60] plus the volcanic b. A fine-earth fraction containing 30 percent or
glass (percent) is 30 or more. more particles 0,02 to 2,0 mm in diameter of
which § percent or more is volcanic glass, and
Gypsicryids [(Al plus 1/2 Fe, percent extracted by .
ammonium oxalate) times 60] plus the volcanic
%\l'psicryids are the Cryids that have a gypsic horizon. glass (percent) is 30 or more.
ese soils formed in parent materials rich in gypsum.
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Definition These are the Cryids that have a cambic horizon. An
ochric epipedon is often present. Other diagnostic
Gypsicryids are the Cryids which: horizons may occur below 100 cm, These soils often

have an accumnulations of calcium carbonate below the
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2. Do not have a duripan or petrocalcic, .
g:trggypsic, or salic horizon with an url:l)_per Haplocryids are the Cryids which:
undary within 100 cm of the soil surface,

1. Do not have an argillic or natric horizon;

Key to Subgroups
) . 2. Do not have a duripan or a calcic, gypsic,
FACA. Gypsicryids that have a calcic horizon, petrocalcic, dpetrogy sic, or salic horizon that has an
Calcic Gypsicryids upper boundary within 100 cm of the soil surface.
FACB. Other Gypsicryids which have both: Key to subgroups
1. A moisture control section that is dry in all parts FAFA, Haplocryids that have a lithic contact within 50
for less than three-fourths of the time (cumulative) cm of the soil surface.
when the soil temperature is 5°C or higher ata Lithic Haplocryids
depth of 50 cm and the moisture regime borders a
xeric regime; and FAFB,. Other Haplocryids that have either:
2. Throughout one or more horizons with a total 1. Cracks within 125 cm of the soil surface that are
Mn_“iﬁ gf'_l_ﬁ 1 S mote W""vn;‘i[_‘m_ﬂf ‘E: Mﬂm or.mare Wirds ..thmluhﬁm a thirkragg of 30} rm,
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more within 75 cm of the soil surface, one or both of
the following:

1. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66
rcent are cinders, pumice, and pumice-like
ments; or

2. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of which
5 percent or more is volcanic glass, and [(Al plus

1/2 Fe, percent extracted by ammonium oxalate)
times 60] plus the volcanic glass (percent) is 30 or

more.
Vitrandic Haplocryids

FAFE. Other Haplocryids that are dry in all parts of the
moisture control section for less than three-fourths of
the time (cumulative) when the soil temperature is 3°C
or higher at a depth of 50 cm and the moisture regime

borders a xeric regime.
Xeric Haplocryids

FAFF, Other Haplocryids that are dry in all parts of the
moisture controt section for less than three-fourths of
the time (cumulative) when the soil temperature is 5°C
or higher at a depth of 50 cm and the moisture regime

borders an ustic regime.
Ustic Haplocryids

FAFG. Other Haplocryids.
Typic Haplocryids

Definition of Typic Haplocryids
Typic Haplocryids are the Haplocryids which:

1. Do not have a lithic contact within 50 cm of the
soil surface;

2. Have either:

a. No cracks within 125 cm of the soil surface
that are 5 mm or more wide through a thickness
of 30 ¢m or more for some time in most years,
and no slickensides, nor wedge-shaped
aggregates, in a layer 15 cm or more thick that
has its upper boundary within 125 cm of the soil
surface; or

b. A linear extensibility of less than 6.0 ¢m
between the soil surface and either a depth of
100 cm or a lithic or paralithic contact,
whichever is shallower;

3. Are dry in all parts of the moisture control
ww rnr "‘r\'?{ﬁ"uﬁm nf tha tima (rmymlativa) nr
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Petrocryids are the Cryids which:

1. Have a duripan, petrocalcic, or petrogypsic
horizon with an upper boundary wnl:lelin %8 cm of
the soil surface;

2. Do not have a salic horizon that has its upper
boundary within 100 cm of the soil surface.

Key to subgroups
FABA. Petrocryids that have:

1. A duripan that has its upper boundary within 100
cm of thepsoil surface; an(f pe v

2. Are dry in all parts of the moisture control
section for less than three-fourths of the time
(cumulative) when the soil temperature is 5°C or
higher at a depth of 50 cm and the soil moisture
regime borders a xeric regime.

Duric Xeric Petrocryids

FABB. Other Petrocryids which have a duripan that has
its upper boundary within 100 cm of the soil surface.
Duric Petrocryids

FABC. Other Petrocryids which have a petrogypsic
horizon that has its upper boundary within 100 ¢m of

the soil surface.
Petrogypsic Petrocryids

FABD. Other Petrocryids that are dry in all parts of the
moisture control section for less than three-fourths of
the time (cumulative) when the soil temperature is 5°C
or higher at a depth.of 50 ¢cm and the soil moisture

regime borders xeric.
Xeric Petrocryids

FABE. Other Petrocryids that are dry in all parts of the
moisture control section for less than three-fourths of
the time (cumulative) when the soil temperature is 5°C
or higher at a depth of 50 cm and the soil moisture

regime borders ustic,
Ustic Petrocryids

FABF. Other Petrocryids.
Typic Petrocryids

Definition of Typic Petrocryids
Typic Petroctyids are the Petrocryids which:

1. Have a petrocalcic horizon that has its upper
boundary within 100 ¢cm of the soil surface;

I_%‘ Do Jmhnva a durinan or a petrogvosic horizon
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b. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted by
ammonium oxalate) times 60] plus the volcanic
glass (percent) is 30 or more,

Vitrixerandic Argidurids

FABH. Other Argidurids which have throughout one or
more horizons with a total thickness of 18 cm or more
within 75 cm of the soil surface, one or both of the
following;:

1. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66

reent are cinders, pumice, and pumice-like
ragments; or

2. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of which
5 percent or more is volcanic glass, and [(Al plus
1/2 Fe, percent extracted by ammonium oxalate)
times 60] plus the volcanic glass (percent) is 30 or

more.
Vitrandic Argidurids

FCBI. A moisture control section that is dry in all paris
for less than three-fourths of the time (cumulative) when
the soil temperature is 5°C or higher at a depth of 50
cm and the moisture regime borders a xeric regime.
Xeric Argidurids

FCBIJ. Other Argidurids which have a moisture control
section that is dry in all parts for less than three-fourths
of the time (cumulative) when the soil temperature at a
depth of 50 cm from the soil surface is 5°C or higher
and a moisture regime that borders on an ustic regime.,
Ustic Argidurids

A Qgkne hant
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Definition of Typic Argidurids
Typic Argidurids are the Argidurids which:
1. Do not have either of the following:

a. Cracks between the soil surface and the top of
the duripan that are 5 mm or more wide through
a thickness of 30 ¢m or more for some time in
most years, slickensides, or wedge-sha:illqed
aggregates, in a layer 15 cm or more thick that
has its upper boundary above the duripan; or

b. A linear extensibility of 6.0 cm or more
between the soil surface and the top of the
duripan;

2. Are not both irrigated and have aquic conditions,
for some time in most years, in one or more layers
within 100 ¢cm of the soil surface; nor are they
saturated with water, in one or more layers within
100 cm of the soil surface, for 1 month or more per
year in 6 or more out of 10 years;

3. Have an argillic horizon that has less than 35
percent clay in the fine-earth fraction of some part
or;

a. A clay increase of less than 15 percent clay
(absolute) within a vertical distance of 2.5 cm
both within the argillic horizon and at its upper
boundary; or

b. If there is an Ap horizon directly above the
argillic horizon, a clay increase of less than 10
percent (absolute) at the upper boundary of the
argillic horizon;

4. A moisture control section that is dry in all paris
for three-fourths of the time (cumulative) or more
when the 50il temperature at a depth of 50 cm from
the soil surface is 5°C or higher or the moisture
regime does not border on a xeric ot an ustic
regime;

Part 615 - Amendments to Soil Taxonomy

5. Do not have throughout one or more hotizons
with a total thickness of 18 cm or more within 75
cm of the soil surface, either of the following:

a. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66

rcent are cinders, pumice, and pumice-like
ragments; or

b. A fine-earth fraction containing 30 percent or
more particles 0,02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted by
ammonium oxalate) times 60] plus the volcanic
glass (percent) is 30 or more;

6. Have a durifsan that is strongly cemented or less
cemented in all subhorizons.

Haplodurids

These are the Durids which do not have a natri¢ or
argillic horizon. These soils formed in materials that
have a pyroclastic influence, Most Haplodurids are
used for grazing.

Definition

Haplodurids are the Durids that do not have an argillic
or natric horizon above the duripan.

Key to subgroups
FCCA. Haplodurids that:

1. Have a duriPan that is strongly cemented or less
cemented in all subhorizons; an

ihar

a, Irrigated and have aquic conditions, for some
time in most years, in one or more layers within
100 c¢m of the soil surface; or

b. Saturated with water, in one or more layers

within 100 ¢m of the soil surface, for 1 month or

more per year in 6 or more out of 10 years.
Aquicambidic Haplodurids

FCCB. Other Haplodurids that are either:

1. Trrigated and have aquic conditions, for some
time in most years, in one or more layers within 100
cm of the soil surface; or

2. Saturated with water, in one or more layers
within 100 cm of the soil surface, for 1 month or
more per year in 6 or more out of 10 years.

Aquic Haplodurids

FCCC. Other Haplodurids that have:

1. A duripan that is strongly cemented or less
cemented in all subhorizons; and

2. A mean annual soil temperature lower than 22°
C, a difference of 5°C or more between mean
summer and mean winter soil temperatures at a_
depth of 50 cm from the soil surface, and a moisture
regime that borders on a xeric regime.
Xerochreptic Haplodurids

FCCD. Other Haplodurids that have a duripan that is
strongly cemented or less cemented in all subhorizons.
Cambidic Haplodurids

FCCE. Other Haplodurids that have:

1. A moisture control section that is dry in all parts
for three-fourths of the time (cumulative) or less
when the soil temperature at a depth of 50 cm is
5°C or higher a moisture regime that borders
on a xeric regime; and

(430-VI-NSTH, April, 1994)
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2. Throughout one or more horizons with a total
thickness of 18 cm or more within 75 cm of the soil
surface, one or both of the following:

a. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66
rcent are cinders, pumice, and pumice-like
ragments; or

b. A fine-earth fraction containing 30 percent or
mote particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted by .
ammonium oxalate) times 60) plus the volcanic
glass (percent) is 30 or more.

Vitrixerandic Haplodurids

FCCF. Other Haplodurids that have throughout one or
more horizons with a total thickness of 18 cm or more
within 75 cm of the soil surface, one or both of the
following:

1. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66

rcent are cinders, pumice, and pumice-like
ragments; or

2. A fine-carth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of which
5 /gercent or more is volcanic glass, and [(Al plus

1/2 Fe, percent extracted by ammonium oxalate)
times plus the voleanic glass (percent) is 30 or

more.
Vitrandic Haplodurids

FCCGQG. A mean annual soil temperature lower than
22°C, a difference of 5°C or more between mean
summer and mean winter soil temperatures at a depth of
50 em from the soil surface, and a moisture regime that

borders on a xeric regime.
Xeric Haplodurids

FCCH. A moisture control section that is dry in all
parts for less than three-fourths of the time la':umulmive)
when the soil temperamre at a depth of 50 cm is 5°C or
higher and a moisture regime that borders on an ustic

regime.
Ustic Haplodurids

FCCI. Other Haplodurids.
Typic Haplodurids

Definition of Typic Haplodurids
Typic Haplodurids are the Durids which:

1. Are not both irrigated and have aquic conditions,
for some time in most years, in one or more layers
within 100 cm of the soil surface nor are they
saturated with water, in one or more layers within
100 cm of the soil surface, for 1 month or more per
year in 6 or more out of 10 years;

2, Have a moisture control section that is dry in all
parts for three-fourths of the time (cumulative) or
more when the soil temperature at a depth of 50 cm
is 5°C or higher or a moisture regime that does not
border on an ustic or a xeric regime;

3. Do not have throughout one or more horizons
with a total thickness of 18 cm or more within 75
cm of the soil surface, either of the following:

a. More than 35 percent (bl)1/ volume) fragments
coarser than 2.0 mm, of which more than 66

rcent are cinders, pumice, and pumice-like
Tagments; or

b. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is voleanic glass, and
[(Al plus 1/2 Fe, percent extracted by
ammonium oxalate) times 60] plus the volcanic
glass (percent) is 30 or more;

615.115

4. Have a duripan that is indurated or very strongly
cemented in at least one subhorizon.

Natridurids

These are the Durids that have a natric horizon above
the duripan, Commonly, the duripan is within 50 cm of
the soil surface. In many places the duripan is also
plugged by calcium carbonate, The soils are commonly
on gently sloping landscapes and formed in materials
derived from pyroclastics. They are not extensive and
most are used for grazing.

Definition

Natridurids are the Durids that have a natric horizon
above the duripan.

Key to subgroups

FCAA. Natridurids which have, above the duripan, one
or both of the following:

1. Cracks between the soil surface and the top of the
duripan that are 5 mm or more wide through a
thickness of 30 cm or more for some time in most
years, slickensides, or wedge-shaped aggregates, in
a layer 15 cm or more thick that has its upper
boundary above the duripan; or

2. A linear extensibility of 6.0 cm or more between
the soil surface and the top of the duripan,
Vertic Natridurids

FCAB. Other Natridurids which have both:

1. A duripan that is strongly cemented or less
cemented in all subhorizons; and

2. Either:

a. Irrigated and have aquic conditions, for some
time in most years, in one or more layers within
100 cm of the soil surface; or

b. Sawrated with water, in one or more layers

within 100 ¢m of the soil surface, for 1 month or

more per year in 6 or more out of 10 years,
Aquic Natrargidic Natridurids

FCAC, Other Natridurids that are either:

1. Irrigated and have aquic conditions, for some
time in most years, in one or more layers within 100
cm of the soil surface; or

2. Satrated with water, in one or more layers
within 100 ¢cm of the soil surface, for 1 month or
more per year in 6 or more out of 10 years.

Aquic Natridurids

FCAD, Other Natridurids that have the following
combination of characteristics:

1. Have a'duriPan that is strongly cemented or less
cemented in all subhorizons; an

2. A moisture control section that is dry in all parts
for less than three-fourths of the time (cumulative)
when the s0il temperature is 5°C or higher at a
depth of 50 ¢cm and the moisture regime borders a

xeric regime.
Natraxeralfic Natridurids

FCAE. Other Natridurids that have a duripan that is
strongly cemented or less cemented in all subhorizons.
Natrargidic Natridurids

FCAF. Other Natridurids that have both:

1. A moisture control section that is dry in all parts
for less than three-fourths of the time (cumulative)
when the soil temperature is 5°C or higher at a
depth of 50 cm and the moisture regime borders a
xeric regime; and

(430-VI-NSTH, April, 1994) 615-633
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2. Throughout one or more horizons with a total
thickness of 18 cm or more within 75 cm of the soil
surface, one or both of the following:

a. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66
rcent are cinders, pumice, and pumice-like
ragments; or

b. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted by
ammonium oxalate) times 60] plus the volcanic
glass (percent) is 30 or more,

Vitrixerandic Natridurids

FCAG, Other Natridurids which have throughout one
or more horizons with a total thickness of 18 cm or
more within 75 cm of the soil surface, one or both of
the following:

1. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66

rcent are cinders, pumice, and pumice-like
ragments; or

2. A fine-carth fraction containing 30 percent or
more particles 0.02 to 2,0 mm in diameter of which
5 /gcrcent or more is volcanic glass, and [(Al plus

1/2 Fe, percent extracted by ammonium oxalate)
times plus the volcanic glass (percent) is 30 or

more,
Vitrandic Natridurids

FCAH, Other Natridurids that have a moisture control
section that iz dry in all parts for less than three-fourths
of the time (cumulative) when the soil temperature is
5°C or higher at a depth of 50 cm and the moisture
regime borders a xeric regime.

Xeric Natridurids

FCAL Other Natridurids.
Typic Natridurids

Definition of Typic Natridurids
Typic Natridurids are the Durids which:

1. Do not have either of the following:

a. Cracks between the soil surface and the top of
the duripan that are 5 mm or more wide through
a thickness of 30 cm or more for some time in
most years, slickensides, or wedge-shap
aggregates, in a layer 15 cm ot more thick that
has its upper boundary above the duripan; nor

b. A linear extensibility of 6.0 cm or more
between the soil surface and the top of the
duripan;

2. Are not both irrigated and have aquic conditions,
for some time in Mmost years, in one or more layers
within 100 cm of the soil surface; nor are they
saturated with water, in one or more layers within
100 ¢cm of the soil surface, for 1 month or more per
year in 6 or more out of 10 years;

3. Have a moisture control section that is dry in all
parts for than three-fourths of the time Scumulquve)
or more when the soil temperature is 5°C or higher
at a depth of 50 cm or the moisture regime does not
border on an ustic or a xeric regime;

4, Have a duripan that is either indurated or very
strongly cemented in at least one subhorizon;

5. Do not have throughout one or more horizons
with a total thickness of 18 cm or more within 75
cm of the soil surface, either of the following:

a. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66
rcent are cinders, pumice, and pumice-like
ragments; or

b. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted by
ammonium oxalate) times 60] plus the volcanic
glass (percent) is 30 or more.

Gypsids

Gypsids are the Aridisols that have a fg&lpzﬁic or
petrogypsic horizon within 100 cm of the soil surface,
Accumulation of gypsum takes place initially as crystal
aggregates in the voids of the soil. These aggregates
grow by accretion, displacing the enclosing soil
material, When the %ypsic horizon is present as a
cemented impermeable layer, it is recognized as the
petrogypsic horizon. Each of these forms of gypsum
accumulation infers processes in the soils and each
presents a constraint to soil use,

The presence of one or more of these horizons, with or
without other diagnostic horizons, define the great
groups in the Gypsids. The Petrogypsids have a
trogypsic horizon within 100 cm of the soil surface.

en they are close to the surface, crusting forms

Bseudo—hqxagonal patterns on the soil surface.
etrogypsids occupy old surfaces. In Syria and Iraq,

they are present on the highest terraces of the Tigris and
Euphrates Rivers.

The Haplog§psids are present on many segments of the
landscape. Some of them have a calcic or related
horizons which overlie the gypsic horizon.

Definition
Gypsids are the Aridisols which:

1, Have a gypsic or petrogypsic horizon that has an
upper boundary within 100 cm of the soil surface;

2., Do not have a petrocalcic horizon overlying the
gypsic or petrogypsic horizon;

3. Have a soil temperature regime warmer than
cryic;

4. Do not have a duripan or salic hotizon that has
an r;rlpper boundary within 100 cm of the soil
surface,

Key to great groups

FDA. Gypsids that have a petrogypsic or petrocalcic
horizon that has its upper bound%ry within 100 em of
the soil surface.

Petrogypsids

FDB. Other Gypsids that have a natric horizon that has
its upper boundary within 100 cm of the soil surface.
Natrigypsids

FDC. Other Gypsids that have an argillic horizon that
has its upper boundary within 100 cm of the soil

surface.
Argigypsids
FDD. Other (!".ig'psids that have a calcic horizon that has

its upper boundary within 100 cm of the soil surface.
Calcigypsids

FDE. Other Gypsids.
Haplogypsids

Argigypsids

Argigypsids are the Gypsids that have an argillic
horgnzgoyrg These soils g’rg known to occur in the Four
Comers area of the western United States. They are
used primarily for grazing.

Definition
Argigypsids are the Gypsids which:

(430-VI-NSTH, April, 1994)
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1. Have an argillic horizon that has its upper
boundary within 100 cm of the soil surface;

2. Do not have a natric or petrogypsic horizon with
an r\fxpper boundary within 100 cm of the soil
surface.

Key to subgroups
FDCA. Argigypsids that have a lithic contact within 50

cm of the soil surface.
Lithic Argigypsids
FDCB, Other Argigypsids which have:

1. Cracks within 125 cm of the soil surface that are
5 mm or more wide through a thickness of 30 cm or
more for some time in most years, slickensides, or
wedge-shaped aggregates, in a layer 15 cm or more
thick that has its upper boundary within 125 ¢cm of
the soil surface; or

2. A linear extensibility of 6.0 cm or more between

the soil surface and either a depth of 100 cm or a

lithic or paralithic contact, whichever is shallower.
Vertic Argigypsids

FDCC., Other Argigypsids that have a caleic horizon
overlying the gypsic horizon.
Calcic Argigypsids

FDCD. Other ‘Arﬁiﬁypsids which have one or more
horizons, within 100 ¢m of the soil surface, that have a
combined thickness of 15 cm or more, that contain 20
percent or more (by volume) durinodes, nodules, or

concretions.
Petronodic Argigypsids
FDCE, Other Argigypsids which have both:

1. A moisture control section that is dry in all parts
for less than three-fourths of the time (cumulative)
when the soil temperature is 5°C or higher at a
depth of 50 cm and the moisture regime borders a
xeric regime: and

2. Throughout one or more horizons with a total
thickness of 18 cm or more within 75 cm of the soil
surface, one or both of the following:

a. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66
ercent are cinders, pumice, and pumice-like
Tagments; or

b. A fine-carth fraction containing 30 percent or
more particles 0.02 to 2,0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Pe, percent extracted by
ammonium oxalate) times 60] plus the volcanic
glass (percent) is 30 ot more,

Vitrixerandic Argigypsids

FDCF, Other Argi )t'gsids which have throughout one
or more horizons with a total thickness of 18 cm or
more within 75 ¢m of the soil surface, one or both of
the following:

1. More than 35 percent (by volume) fragments

615.115

FDCH, Other Argigypsids that have a moisture control
section that is dry in all pans for less than three-fourths
of the time (cumulative) when the soil temperature at a
depth of 50 cm is 5°C or higher and a moisture regime
that borders an ustic regime.

Ustic Argigypsids

FDCI. Other Argigypsids.
Typic Argigypsids

Definition of Typic Argigypsids
Typic Argigypsids are the Argigypsids which:

1. Do not have a lithic contact within 50 cm of the
soil surface;

2. Have either:

a. No cracks within 125 cm of the soil surface
that are 5 mm or more wide through a thickness
of 30 ¢cm or more for some time in most years,
and no slickensides, nor wedge-shaped
aggregates, in a layer 15 cm or more thick that
has its upper boundary within 125 cm of the soil
surface; or

b. A linear extensibility of less than 6.0 cm
between the soil surface and either a depth of
100 cm or a lithic or paralithic contact,
whichever is shallower;

3. Do not have a calcic horizon overlying the gypsic
horizon;

4. Have a moisture control section that is dry in all
paris for three-fourths of the time (cumulative) or
more when the soil temperature at a depth of 50 ¢cm
is 5°C or higher or do not have a moisture regime
that borders an ustic or a xeric moisture regime;

5. Do not have one or more horizons, within 100
cm of the soil surface, that have a combined
thickness of more than 15 cm and that contain 20
percent or more (bg volume) durinodes, nodules, or
concretions or are brittle and have at least firm
rupture resistance class when moist;

6. Do not have throughout one or more horizons
with a total thickness of 18 cm or more within 75
cm of the soil surface, either of the following:

a. Mote than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66

rcent are cinders, pumice, and pumice-like
ragments; or

b, A fine-¢arth fraction containing 30 percent or
mote particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted by
ammonium oxalate) times 60] plus the volcanic
glass (percent) is 30 or more.

Caleigypsids
Calgieypsids are the Gvosids that me g caleic ho@w.‘

"
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Key to subgroups
FDDA. Calcigypsids that have a lithic contact within

100 cm of the soil surface.
Lithic Calcigypsids

FDDB, Other Calcigypsids which have one or more
horizons, within 100 cm of the soil surface, that have a
combined thickness of 15 ¢cm or more, that contain 20
percent or mote (by volume) durinodes, nodules, or

concretions.
Petronedic Calcigypsids
FDDC, Other Caleigypsids which have both:

1. A moisture control section that is dry in all parts
for less than three-fourths of the time (cumulative)
when the soil temperature is 5°C or higher at a
depth of 50 em and the moisture regime borders a
xeric regime; and

2, Throughout one or more horizons with a total
thickness of 18 cm or more within 75 cm of the soil
surface, one or both of the following:

a. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66

reent are cinders, pumice, and pumice-like
ragments; or

b, A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al ptus 1/2 Fe, percent extracted by
ammonium oxalate) times 60) plus the volcanic
glass (percent) is 30 or more,

Vitrixerandic Calcigypsids

FDDD. Other Calcigdzpsids which have throughout one
or more horizons with a total thickness of 18 cm or
more within 75 cm of the soil sutface, one or both of
the following:

1. Mote than 35 percent (by volume) fragments
coarser than 2,0 mm, of which more than 66
rcent are cinders, pumice, and pumice-like
ragments; or

2. A fine-carth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of which
5 percent or more is volcanic glass, and [(Al plus

1/2 Fe, percent extracted by ammonium oxalate)
tites plus the volcanic glass (percent) is 30 or

more.
Vitrandic Calcigypsids

FDDE. Other Calcigyl:sids that have a moisture control
section that is dry in all parts for less than three-fourths
of the time (cumulative) when the soil temperature at a
depth of 50 cm is 5°C or higher and have a moisture
regime that borders on a xerc regime,

Xeric Calcigypsids

FDDF. Other Calcigypsids that have a moisture control
section that is dry in all parts for less than three-fourths
of the time (cumulative) when the soil temperature at a
depth of 50 ¢cm is 5°C or higher and have a moisture
regime that borders on an ustic regime,

Ustic Calcigypsids

FDDG. Other Calcigypsids.
Typic Calcigypsids

Definition of Typic Calcigypsids
Typic Calcigypsids are the Calcigypsids which:

1. Have a moisture control section that is dry in all
parts for three-fourths of the time (cumulative) or
more when the soil temperature at a depth of 50 cm
is 5°C or higher or the moisture regime does not
border an ustic or xetic regime;

2. Do not have a lithic contact within 100 cm of the
soil surface;
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3. Do not have one or more horizons, within 100
cm of the soil surface, that have a combined
thickness of more than 15 cm and that contain 20
percent or more (bi; volume) durinodes, nodules, or
concretions or are brittle and have at least firm
rupture resistance class when moist;

4. Do not have throughout one or more horizons
with a total thickness of 18 cm or more within 75
cm of the soil surface, either of the following:

a. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66

rcent are cinders, pumice, and pumice-like
ragments; or

b, A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted by
ammonium oxalate) times 60] plus the volcanic
glass (percent) is 30 or more,

Haplogypsids

Haplogypsids are the Gygsid_s that have no petrogypsic,
natric, argillic, or calcic horizon that has an upper
boundary within 100 cm of the soil surface. Some have
a cambic horizon overlying the gypsic horizon. These
soils are commonly very pale in color. They are not
extensive in the United Stated, but the largest
concentrations are in New Mexico and Texas. In other
parts of the world Haplogypsids are more common,

Definition of Haplogypsids
These are the Gypsids which:

1. Do not have a petrogypsic or calcic horizon that
ha:f an upper boundary within 100 cm of the soil
surface;

2. Do not have an argillic or natric horizon that has
an rlt.!ppel‘ boundary within 100 cm of the soil
surface.

Key to subgroups

FDEA. Haplogylpsids that have a lithic contact within
50 cm of the soil surface.
Lithic Haplogypsids

FDEB. Other Haplogypsids which have a glygysic
horizon that has its upper boundary within T8 cm of the

soil surface.
Leptic Haplogypsids

FDEC. Other Haplogypsids which have in one or more
hotizons, within 100 ¢m of the soil surface, an
exchangeable sodium percentage of 15 or more (or a
sodium adsorption ratio of 13 or more) for 6 or more
months per year in 6 or more out of 10 years.

Sodic Haplogypsids

FDED., Other Haplogypsids which have one or more
horizons, within 100 c¢m of the soil surface, that have a
combined thickness of 15 ¢m or more, that contain 20
percent or more (by volume) durinodes, nodules, or
concretions.

Petronodic Haplogypsids

FDEE. Other Haplogypsids which have both:

1. A moisture control section that is dry in all parts
for less than three-fourths of the time (cumulative)
when the soil temperature is 5°C or higher at a
depth of 50 cm and the moisture regime borders a
xeric regime; and

2. Throughout one or more horizons with a total
thickness of 18 cm or more within 75 cm of the soil
sutface, one or both of the following:

a, More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66

(430-VI-NSTH, April, 1994)
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rcent are cinders, pumice, and pumice-like
ragments; or

b. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted by .
ammonium oxalate) times 60] plus the volcanic
glass (percent) is 30 or more.

Vitrixerandic Haplogypsids

FDEF. Other Haplo, (glpsids which have throughout one
or more horizons with a total thickness of 18 cm or
more within 75 ¢cm of the soil surface, one or both of
the following:

1. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66
rcent are cinders, pumice, and pumice-like
ragments; or

2. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of which
5 gercem or more is volcanic glass, and [(Al plus
1/2 Fe, percent extracted by ammonium oxalate)
times 60] plus the volcanic glass (percent) is 30 or

more.
Vitrandic Haplogypsids

FDEG. Other Haplqg;g:si@s that have a moisture
control section that is dry in all parts for less than three-
fourths of the time (cumulative) when the soil
temperature at a depth of 50 cm is 5°C or higher and
have a moisture regime that borders on a xeric regime.
Xeric Haplogypsids

FDEH, Other Haplqg)("psit_is that have a moisture
control section that is dry in all parts for less than three-
fourths of the time (cumulative) when the soil
temperature at a depth of 50 cm is 5°C or higher and
have a moisture regime that borders on an ustic regime,

Ustic Haplogypsids -

FCEI. Other Haplogypsids.
Typic Haplogypsids

Definition of Typic Haplogypsids
Typic Haplogypsids are the Haplogypsids which:

1. Do not have a lithic contact within 50 cm of the
soil surface;

2. Do not have a 1ggvpssic: horizon that has its upper
boundary within 18 cm of the soil surface;

3. Do not have in one or more horizons, within 100
cm of the soil surface, an exchangeable sodium
percentage of 15 or more (or a sodium adsorption
ratio of 13 or more) for 6 or more months per year
in 6 or more out of 10 years;

4, Have a moisture control section that is dry in all
its parts for three-fourths of the time (cumulative)
when the soil temperature at a depth of 50 cm is
5°C or higher or the moisture regime does not
border an ustic or a xeric regime;

5. Do not have one or more horizons, within 100
cm of the soil surface, that have a combined
thickness of more than 15 ¢cm and that contain 20
percent or more (by volume) durinodes, nodules, or
concretions or are brittle and have at least firm
rupture resistance class when moist;

6. Do not have throughout one or more horizons
with a total thickness of 18 cm or more within 75
cm of the soil surface, either of the following:

a. More than 35 percent (by volume) fragments

coarser than 2.0 mm, of which more than 66

?ercem are cinders, pumice, and pumice-like
ragments; or

b. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of

615.115

which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted by .
ammonijum oxglate()) times 60] plus the volcanic
glass (percent) is 30 or more.

Natrigypsids

Natrigypsids are the Gypsids that have a natric horizon
and no petrogypsic or petrocalcic horizon within 100
cm of the soil surface. The gypsic horizon is
commonly below the natric horizon. These soils
formed in parent materials high in gypsum and sodium
such as sedimentary materials that were deposited in a
matrine environment, These soils are rare, but are
known to occur in the Four Corners area of the western
United States, The Natrigypsids are used primarily for
grazing,

Key to subgroups
FDBA. Natrigypsids that have a lithic contact within 50

cm of the soil surface,
Lithic Natrigypsids
FDBB. Other Natrigypsids that have:

1, Cracks within 125 c¢m of the soil surface that are
5 mm or more wide through a thickness of 30
¢m or more for some time in most years,
slickensides, or wedge-shaped aggregates, in a layer
15 cm or more thick that has its upper boundary
within 125 cm of the soil surface; or

2, A linear A‘.xtensibilia'1 of 6.0 cmn or more between

the soil surface and either a depth of 100 cm or a

lithic or paralithic contact, whichever is shallower.
Vertic Natrigypsids

FDBC. Other Natx(')igypsids which have one or more
horizons, within 100 ¢cm of the soil surface, that have a
combined thickness of 15 ¢m or more, that contain 20
percent or more (by volume) durinodes, nodules, or
concretions.

Petronodic Natrigypsids

FDBD. Other Natrigypsids which have both:

1. A moisture control section that is dry in all parts
for less than three-fourths of the time (cumulative)
when the soil temperature is 5°C or higher at a
depth of 50 cm and the moisture regime borders a
xeric regime; and

2. Throughout one or more horizons with a total
thickness of 18 cm or more within 75 cm of the soil
surface, one or both of the following:

a. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66
¥ercent are cinders, pumice, and pumice-like
Tagments; or

b. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted by
ammonium oxalate) times 60] plus the volcanic
glass (percent) is 30 or more,

Vitrixerandic Natrigypsids

FDBE. Other Natrigypsids which have throughout one
or more horizons with a total thickness of 18 ¢m or
more within 75 cm of the soil surface, one or both of
the following:

1. More than 35 percent (by volume) fragments

coarser than 2.0 mm, of which more than 66

gemcnt are cinders, purice, and pumice-like
ragments; or

2. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of which
5 /gercent or more is volcanic glass, and [(Al plus
Fe, percent extracted by ammonium oxalate)
times plus the volcanic glass (percent) is 30 or

more.
Vitrandic Natrigypsids

(430-VI-NSTH, April, 1994) 615-637
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FDBF. Other Natrigypsids that have a moisture control
section that is dry in all parts for less than three-fourths
of the time (cumulative) when the soil temperature at a
depth of 50 cm is 5°C or higher and have a moisture
regime that borders a xeric regime,

Xeric Natrigypsids

FDBG. Other Natrigypsids that have a moisture control
section that is dry in all pants for less than three-fourths
of the time (cumulative) when the soil temperature at a
depth of 50 em is 5°C or higher and have a moisture
regime that borders an ustic regime.

Ustie Natrigypsids

FDBH. Other Natrigypsids.
Typic Natrigypsids

Definition of Typic Natrigypsids
Typic Natrigypsids are the Natrigypsids which:

1. Do not have a lithic contact within 50 cm of the
soil surface;

2. Have either:

a. No cracks within 125 cm of the soil sutface
that are 5 mm or more wide through a thickness
of 30 cm or more for some time in most years,
and no slickensides, nor wedge-shaped
aggregates, in a layer 15 cm or more thick that
has its upper boundary within 125 cm of the soil
surface; or

b. A linear extensibility of less than 6.0 cm
between the soil surface and cither a depth of
100 c¢m or a lithic or paralithic contact,
whichever is shallower;

3. Have a moisture control section that is dry in all
parts for three-fourths of the time (cumulative) or
more when the soil temperature at a depth of 50 cm
is 5°C or higher or the moisture regime does not
border an ustic or xeric regime;

4. Do not have throughout one or more horizons
with a total thickness of 18 cm or more within 75
cm of the soil surface, either of the following:

a. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66

reent are cinders, pumice, and pumice-like
ragments; or

b. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted by .
ammonium oxalate& times 60] plus the volcanic
glass (percent) is 30 or more;

5. Do not have one or more horizons, within 100
cm of the soil surface, that have a combined
thickness of more than 15 cm and that contain 20
percent or mote (by volume) durinodes, nodules, or
concretions or are brittle and have at least firm
rupture resistance class when moist.

Petrogypsids

Petrogylpgids are the Gygsidg that have a petrogypsic or
trocalcic horizon that has its upper boundary within

00 cm of the soil surface. These soils occur in verﬁ'
arid areas of the world where the parent material is high
in gypsum. These soils are not extensive in the United
States, but are in other countries.

“= ;P. - W
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FDAA. Other Petrogypsids which have a petrocaleic
horizon that has its upper boundary within 100 cm of
the soil surface.

Petracalcic Petrogypsids

FDAB. Other Petrogypsids which have a calcic horizon
overlying the petrogypsic horizon.
Calcic Petrogypsids

FDAC. Other Petrogypsids which have borh:

1. A moisture control section that is dry in all parts
for less than three-fourths of the time (cumulative)
when the soil temperature is 5°C or higher at a
depth of 50 cm and the moisture regime borders a
xeric regime; and

2. Throughout one or more hotizons with a total
thickness of 18 cm or more within 75 cm of the soil
surface, one or both of the following:

a. More than 35 percent (by volume) fragments
coarser than 2,0 mm, of which more than 66

rcent are cinders, pumice, and pumice-like
ragments; or

b. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted by .
ammonium oxalate) times 60] plus the volcanic
glass (percent) is 30 or more.

Vitrixerandic Petrogypsids

FDAD. QOther Petm%gpsids which have throughout one
or more horizons with a total thickness of 18 cm or
mote within 75 cm of the soil surface, one or both of
the following:

1. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66
rcent are cinders, pumice, and pumice-like
ragments; or

2. A fine-earth fraction containing 30 percent or
more particles 0,02 to 2.0 mm in diameter of which
5 percent or more is volcanic glass, and [(Al plus

1/2 Fe, percent extracted by ammonium oxalate)
times plus the volcanic glass (percent) is 30 or

more.
Vitrandic Petrogypsids

FDAE. Other Petrogypsids that have a moisture control
section that is dry in all parts for less than three-fourths
of the time (cumulative) when the soil ternperature at a
depth of 50 cm is 5°C or higher and have a moisture
regime that borders a xeric regime.

Xeric Petrogypsids

FDAF. Other Petrogypsids that have a moisture control
section that is dry in all parts for less than three-fourths
of the time (cumulative) when the soil temperature at a
depth of 50 cm is 5°C or higher and have a moisture
regime that borders an ustic regime.

Ustic Petrogypsids

FDAG. Other Petrogypsids.
Typic Petrogypsids

Definition of Typic Petrogypsids
Typic Petrogypsids are the Petrogypsids which:

1. Do not have a petrocalcic horizon within 100 cm
of the soil surface;

2. Do not have a calcic horizon overlying the
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615.115
4. Do not haye throughout one or more horizons Although these soils may have water held at a tension
with a total thickness of 18 cm or more within 75 imater than 1500 kPa, the dissolved salt content makes
cm of the soil surface, either of the following: ese soils physiologically dry.
a. More than 35 percent (by volume) fragments Definition
coarser than 2.0 mm, of which more than 66 ) )
rcent are cinders, pumice, and pumice-like Aquisalids are the Salids that are saturated with water in
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"a. A salic horizon, if the upper boundary is within 100
cm of the soil surface, unless it is a buried horizon."

And in item 3¢, after horizon, add the following;

"if the upper boundary is within 100 cm of the soil
surface,

Page 190, left column, lines 30 and 41. Chan%e
"Durorthids" to "Durids”. And lines 22, 33, 47, and
48. Change "Durorthidic” to "Duridic”

Page 194, left column, line 7. Change "weak” to "partial”
left column, line 9, Change "Durorthids" to "Durids",
left column, line 29, Change "Durorthidic” to
"Durinodic”, left column, hne 32 change "weakly
cemented” to "partially Cemented”.

Page 197, right column, lines 27. Chalage "Durorthidic” to
"Haﬁlodundic", ri'ght column, line, 31, change "have
weak cementation” to "are partially cemented”, right

column, line 36, change "Durorthidic* to “"Durinodic",

right column, line 47, change "Durorthidic” to

"Durinodic”, right column, line 48 change "weakly

cemented"” to "partially cemented”,

Page 201, right column, line 44, Change "Durorthidic” to
"Duridic”.

Page 205, left column, line 41. Change "Durorthidic” to
"Haploduridic”, left column, line 46 change "weakly"
to "partially”.

Page 209, left column, line 6. Change "Durorthidic” to
"Durinodic”.

Page 227, right column, Definition of Inceptisol. Replace
item 1d. with the following:

"d. Do not have a salic horizon and saturation with
water in one or more layers within 100 cm of the soil
surface for 1 month or more per year in 6 out of 10
years;"

Page 228, Limits between Inceptisols and the other orders.
Change item 3. (refer to 615-79) after the words salic
horizon to the following: "and saturation with water in

one or more layers within 100 cm of the soil surface for

1 month or more per vear in 6 out of 10 vears.”
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NSTH 615.62, p. 615-349, HDFS. (sce 615,89, p. 615-
499), Delete "soft powdery lime" and replace with
"identifiable secondary carbonates”.

NSTH 615.62, p. 615-350, HDFZ. (see 615.89, p. 615-
499). Delete "soft powdery lime” and replace with
"identifiable secondary carbonates”.

Page 304, right column, line 17. Change "Salorthidic" to
"Salidic".

Page 305, left column, line 38. Change "Salorthidic” to
"Salidic”.

Page 308, right column, line 58. Change "Calciorthids" to
"Calcids”,

Page 309, left column, line 38. Change "Calciorthidic" to
"Calcidic".

Page 312, right column, line 10. Change "Aridic Calcic” to
“Calciargidic”, right column, line 53 change
"Durargidic” to "Argiduridic”

Page 318, left column, line 19. Change "Calciorthidic” to
"Calcidic”.

Page 321, right column, line 3. Change "Aridic Petrocalcic
to "Petrocalcidic”,

NSTH 615.26, p. 615-30, lines 9 and 18. Change
"Orthidic* to "Haploduridic" and in the Definition of
Typic Durustolls, "Argids" should be "Durids".

NSTH 615.62, p. 615-209, right column, item IAGG. (see
p.615-516). Change "Durorthidic” to "Durinodic".

NSTH 615.62, p. 615-232, right column, item ICCG. (see
p-615-519). Change "Salorthidic” to "Salidic”,

NSTH 615.62, 8 615-234, left column, item ICFL. (see p.
615-445). Change "Calciorthidic" to "Calcidic".

NSTH 615.62, p. 615-268, ri%ht column, items KDDG.
agd KCII)DH. (see p. 615-465). Change "Durorthidic® to
L uri ic"'

NSTH 615.62, p. 615-271, left column, item KDBG, (see
n. 615-467}._Change "Durorthidic” to "Durinodic”.
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NSTH 615.62, p. 615-351, right column, item HDCE.
Change "Andic Petrocaleic” to "Petrocalcidic”,

NSTH 615.62, p. 615-349, right column, item HDFS. (see

p-615-499). Change "Calciorthidic” to "Calcidic”.

NSTH 615.89, p. 615-479, left column, item JAAA.
Change "Salorthidic” to "Salidic”.

NSTH 615.101, p. 615-598, right column, item JDEL.
Change "Calciorthidic” to "Haplocalcidic”.

615.116 Subgroups of Durixerolls

The subgroups of Durixerolls are revised based in part on

the recommendations made in the final report of the

International Committee on Aridisols.

Page 315 and NSTH 615.62 p. 615-347 Delete all

STH 615.90 P.4615-545%) Aauic Durixernlls

subgmukﬁ of Durixerolls following HDAC (changed to
HDAD borizon abave the durinan,

615.118

2. A duripan that is neither very strongly cemented
nor indurated in any subhorizon.
Haplic Palexerollic Durixerolls

HDAL. Other Durixerolls which have an argillic
horizon that has a clay increase with depth either of 20
percent or more (absolute) within 7.5 cm, or of 15
percent or more (absolute) within 2.5 cm,

Palexerollic Durixerolls
HDAM. Other Durixerolls which:

1. Have a duripan that is neither very strongly
cemented nor indurated in any subhorizon; and

2. Do not have an argillic horizon above the
duripan.
Haplic Haploxerollic Durixerolls
HDAN. Other Durixerolls which do not have an argillic

"HDAE. Other Durixerolls which have:
1. An aridic moisture regime; and

2. An argillic horizon that has a clay increase with

depth either of 20 percent or more (absolute) within

7.5 ¢cm, or of 15 percent or more (absolute) within
2.5 cm; and

3. A duripan that is neither very strongly cemented

nor indurated in any subhorizon.

Paleargidic Durixerolls

HDAF. Other Durixerolls which have both:
1. An aridic moisture regime; and

2. An argillic horizon that has a clay increase with

depth either of 20 percent or more (absolute) within

7.3 cm, or of 15 percent or mote (absolute) within
2.5cm,

Abruptic Argiduridic Durixerolis

HDAG. Other Durixerolls which;
1. Have an aridic moisture regime; and

2. Do not have an argillic horizon above the
duripan; and

3. Have a duripan that is neither very strongly
cemented nor indurated in any subhorizon.

Cambidic Durixerolls

HDAH. Other Durixerolls which:
1. Have an aridic moisture regime; and

2. Do not have an argillic horizon above the
duripan.

Haploduridic Durixerolls

HDALI Other Durixerolls which have;

1. An aridic moisture regime: and

HDAQ. Other Durixerolls which have a duripan that is
neither very strongly cemented nor indurated in any
subhorizon,

Haplic Durixerolls

HDAP. Other Durixerolls.
Typic Durixerolls”

NSTH 615.62, p. 615-347, Definition of Typic

Durixerolls, replace statements 1., 2., and 6. with the
following:

“1. Do not have an argillic horizon that has a clay
increase with depth either of 20 percent or more
gabsolute; within 7.5 cm, or of 15 percent or more
absolute) within 2.5 cm;"

"2. Have a dur(if)an that is either very strongly
cemented or indurated in some subhorizon;

*6. Do not have, throughout one or more horizons
with a total thickness of 18 ¢cm or more within 75
cm of the mineral soil surface, one or both of the
following:

a. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66

reent are cinders, pumice, and pumice-like
ragments; or

b. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of
which 5 percent or more is volcanic glass, and
[(Al plus 1/2 Fe, percent extracted b,
ammonium oxalate) times 60] plus the volcanic
glass (percent) is 30 or more."

615.117 Definition of particle-size classes
Page 384 and NSTH 615.68, p. 615-396. Move footnote

to follow "Definition of classes” and change the first
sentence to read:

“If the ratio of percent water retained at 1500 kPa
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615,118
The criteria for Vitrandic subgroups and the "vitrandic” NSTH 615.89, p. 615-438, IEEB. (see 5th edition of the
"Et b o Aurcr mAia ek v ey )b we— T - et zp—- m

"(--) Other (-—-) that have, throughout one or more NSTH 615.62, p. 615-222, IEKF. (see NSTH 615.89, p.
horizons with a total thickness of 18 cm or more within 615-439). Item 2.:
75 cm of the mineral soil surface, one or more of the
following;: NSTH 615.62, p. 615-236, IDCB. Item 2.:
1.LA ﬂneg:anh fraction with both a bulk density of NSTH 615.89, p. 615-446, IDGE, Item 2c.:
1.0 g/cm” or less, measured at 33 kPa water
retention, and aluminum plus 1/2 iron percentages NSTH 615.62, E 615-237, IDGG. (see 615.89, p. 615-
(by ammonium oxalate) totaling more than 1.0; or 446). Item 2.:

2. More thap 35 percent (bv volume) fragments NSTH 615 89. n. 615-447. IDFR._ Ttem ¢ :
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NSTH 615.62, p. 615-311, JEDD. Item 2.:
NSTH 615.62, p. 615-313, JECC. Item2.:

NSTH 615.62, P 615-318, HEDI. (see 615.90, p. 615-
534). Ttem 2.:

615.118

NSTH 615.62, p. 615-224, Definition of Typic Hapludalfs.
Item 2¢.:

NSTH 615.62, p. 615-237, Definition of Typic
Fragixeralfs. Item 2c.:

NSTH 615.62. n. 615-321. HEBK._ liem 2.;

_NSTH 1562 . §15:239. Definitinn of Tvvic
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615.119
-»
NSTH 615.62, p. 615-306, Definition of Typic And renumber items KCAE. through KCAG, as KCAF.
Dystropepts (see 615.89, p. 615-484), Item 3c¢.: through KCAH.
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5 percent or more is volcanic glass, and [(Al plus
1/2 Fe, percent extracted by ammonium oxalate)
times 60] plus the volcanic glass (percent) is 30 or

more.
Vitrandic Calcixerolls”

And renumber items HDDF, through HDDH. to
HDDG. through HDDI.

NSTH 615.62 p, 615-346, description of Typic
Calcixerolls following item 7. renumbered in NSTH
615.89 p. 615-499 add item 8. as follows:

"8. Do not have, throughout one or more horizons with
a total thickness of 18 cm or more within 75 cm of the
mineral soil surface, one or both of the following:

a. More than 35 percent (by volume) fragments
coarser than 2.0 mm, of which more than 66
?ercem are cinders, pumice, and pumice-like
ragmentis; or

b. A fine-earth fraction containing 30 percent or
more particles 0.02 to 2.0 mm in diameter of which
5 /gercent or more is volcanic glass, and [(Al plus

1/2 Fe, percent extracted by ammonium oxalate)
times 60] plus the volcanic glass (percent) is 30 or
more.

615.120 Strongly Contrasting Particle-size Classes

NSTH 615.60, p. 615-207 (revised 615.112 p. 615-605)
(Soil Taxonomy p. 386). Following item 48, Medial
over sandy or sandy-skeletal. (added NSTH 615.112 p.
615-605) add new item 49, to read as follows;.

"49, Medial-skeletal over fragmental or cindery if the

volume of the fine earth fraction is 35 l)ercent or more
gabsolute) greater in the medial-skeletal part than the
ragmental or cindery part.”

And renumber items 49, through 55. as 50. through 56.

615.121 Humagqueptic and Mollic subgroups of Aquents
and Aquepts

This amendment changes the criteria for Humm}ueptic and
Mollic subgroups of Aquents and Aquepts to allow for
mixing when determining color of the surface layer and
clarifies the base status requirement. Also Humic and
Mollic subgroups are added in Epiaquepts.

NSTH 615.89 gl 615-462 item KAGD. and KAGE.
Replace with the following:

"KAGD. Other Endoaquents which have both:

1. An Ap horizon that has a color value, moist, of 3
or less and a color value, dry, of 5 or less (crushed
and smoothed), or the upper soil to a depth of 15
cm, after mixing, has these colors; and

2. A base saturation (by NH4OAc) of less than 50
rcent, in some part, within a depth of 100 cm
rom the mineral soil surface.
Humagqueptic Endoaquents

KAGE. Other Endoaquents which have either an Ap
horizon that has a color value, moist, of 3 or less and 2
color value, dry, of 5 or less (crushed and smoothed),
or the upper soil to a depth of 15 cm, after mixing, has

these colors,”
Mollic Endoaquents”

NSTH 615.89 p. 615-462 Definition of Typic
Endoaquents, replace item 2. with the following:

"2. Have an Ap horizon that has a color value, moist,
of 4 or more or a color value, dry, of 6 or more
crushed and smoothed), or the u?per soil to a depth of
ivine _hpoghas "

i Aav]

NSTH 615.89 p. 615-463 Replace ittms KAFB. and

KAFC. with the following;
"KAFB. Other Epiaquents which have borh:

1. An Ap horizon that has a color value, moist, of 3
or less and a color value, dry, of 5 or less (crushed
and smoothed), or the upper soil to a depth of 15
cm, after mixing, has these colors gnd”

2. A base saturation (by NH40Ac) of less than 50
rcent, in some part, within a depth of 100 cm
rom the mineral soil surface.
Humaqueptic Epiaquents

KAFC. Other Epiaquents which have either an Ap
horizon that has a color value, moist, of 3 or less and a
color value, dry, of 5 or less (crushed and smoothed),
or the upper soil to a depth of 15 cm, after mixing, has

these colors.
Mollic Epiaquents”

NSTH 615.89 p. 615-463 Definition of Typic Epiaquents,

replace item 3. with the following:

"2, An Ap horizon that has a color value, moist, of 4 or
more or a color value, dry, of 6 or more (crushed and
smoothed), or the uplper soil to a depth of 15 cm, after
mixing, has these colors.”

Pach:(ASB and NSTH 615.62 p. 615-264. Replace items

EI, and KAEJ. with the following:
"KAEI Other Fluvaquents which have both:

1. An Ap horizon that has a color value, moist, of 3
or less and a color value, dry, of 5 or less (crushed
and smoothed), or the upper soil to a depth of 15
cm, after mixing, has these colors and"

2. A base saturation (by NH4OAc) of less than 50
?ercem, in some part, within a depth of 100 cm
rom the mineral soil surface.
Humaqueptic Fluvaquents

KAEJ. Other Fluvaquents which have either an Ap
horizon that has a color value, moist, of 3 or less and a
color value, dry, of 5 or less (crushed and smoothed).
or the upper soil to a depth of 15 cm, after mixing, has

these colors,
Mollic Fluvaquents"

NSTH 615.62 p. 615-265 Definition of Typic Fluvaquents,

replace item 4. with the following:

"4. Have an Ap horizon that has a color value, moist,
of 4 or more or a color value, dry, of 6 or more
(crushed and smoothed), or the upper soil to a depth of
15 c¢m, after mixing, has these colors;"

Page 186 and NSTH 615.62 p. 615-266 and NSTH

615.89, p, 615-464. Replace items KADC. and
KADD. with the following:

"KADC. Other Psammaquents which have both:

1. An Ap horizon that has a color value, moist, of 3
or less and a color value, dry, of 5 or less (crushed
and smoothed), or the upper soil to a depth of 15
cm, after mixing, has these colors and

2. A base saturation (by NH40Ac) of less than 50
Percent, in some part, within a depth of 100 cm
rom the mineral soil surface.
Humagqueptic Psammagquents

KADD. Other Psammaquents which have either an Ap
horizon that has a color value, moist, of 3 or less and a
color value, dry, of 5 or less (crushed and smoothed),

or the upper soil to a depth of 15 cm, after mixing, has

these colors.
h]ngii Renmmanarts”
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NSTH 615.62 p. 615-266 Definition of Typic
Psammaquents, replace item 2. with the following:

*2. Have an Ap horizon that has a color value, moist,

of 4 or more or a color value, dry, of 6 or more

Scrushad and smoothed), or the upper soil to a depth of
5 cm, after mixing, has these colors;”

NSTH 615.89 p. 615-476 replace items JAJF. and JAJG.
with the following:

*JAJF. Other Endoaquepts which have both:

1." An Ap horizon that has a color value, moist, of 3
or less and a color value, dry, of 5 or less (crushed
and smoothed), or the upper soil to a depth of 15
em, after mixing, has these colors and

2. A base saturation (by NH40Ac) of less than 50
percent in some part, within 100 cm of the mineral

soil surface,
Humic Endoaquepts

JAJG, Other Endoaquepts which have either an Ap
horizon that has a color value, moist, of 3 or less and a
color value, dry, of 5 or less (crushed and smoothed),
or the upper soil to a depth of 15 cm, after mixing, has

these colors.
Mollic Endoaquepts”

NSTH 615.89 p. 615-477 Definition of Typic
Endoaquepts; replace item 2. with the following:

2. An Ap horizon that has a color value, moist, of 4 ot
more or a color value, dry, of 6 or more (crushed
smoothed), or the upper soil to a depth of 15 cm, after
mixing, has these colors;”

NSTH 615.89 p. 615-478 add the following items, JAIC.
and JAID.:

"JAIC. Other Epiaquepts which have borh:

1. An Ap horizon that has a color value, moist, of 3
or less and a color value, dry, of 5 or less (crushed
and smoothed), or the upper soil to a depth of 13
cm, after mixing, has these colors and

2. A base saturation (by NH40Ac) of less than 50
percent in some part, within 100 cm of the mineral

soil surface.
Humic Epiaquepts

JAID. Other Epiaquepts which have an Ap horizon that
has a color value, moist, of 3 or less and a color value,
dry, of 5 or less (crushed and smoothed), or the upper
soil to a depth of 15 cm, after mixing, has these colors.
ollic Epiaquepts”

And renumber item JAIC. to JAIE.

NSTH 615.89 p. 615-478 Definition of Typic Epiaquepts,
add followigg item 2, item 3. as follows: praquep

*3. An Ap horizon that has a color value, moist, of 4 or
more or a color value, dry, of 6 or more (crushed and
smoothed), or the upper soil to a depth of 15 cm, after
mixing, has these colors.”

615,122 Subgroups of Psamments

The criteria for argic subgroups are clarified and made
consistent between the great groups. An aridic subgroup is
added to Ustipsamments.

Page 202 and NSTH 615.62 p. 615-277 gllgvisgd in NSTH
615.72 p. 615-397) Replace item KCAF. with the
following:

"KCAF. Other Cryopsamments which have lamellae
within 200 cm of the mineral soil surface that mect all

the requirements for an argillic horizon except for
thickness or clay content or both.
Argic Cryopsamments"”

Page 204 and NSTH 615.62 p. 615-277 Definition of

Typic Cryopsamments (Soil Taxonomy p. 202), replace
item 1. with the following:

*1, Do not have lamellae within 200 cm of the mineral
soil surface that meet all the requirements for an argillic
horizon except for thickness or clay content or both.

NSTH 615.62 p. 615-278 &l({evised in NSTH 615.72 p.

615-397) Replace item KCCH. and KCCI. with the

following:
"KCCH. Other Quartzipsamments which have:

1. Lamellae within 200 cm of the mineral soil
surface that meet all the requirements for an argillic
ho‘rilzon except for thickness or clay content or both;
an

2. An ustic moisture regime.
Argic Ustic Quartzipsamments

KCCI. Other Quartzipsamments which have lamellae
within 200 cm of the mineral soil surface that meet all
the requirements for an argillic horizon except for
thickness or clay content or both.

Argic Quartzipsamments®

Page 206 and NSTH 615.72 p. 615-397 Definition of

ic Quartzipsamments, column 2 (Soil Taxonomy p.
é%?g_;rlm item 7. (renumbered in NSTH 615.89 p.

to 8.) with the following:
"8. Do not have lamellac within 200 ¢cm of the mineral
soil surface that meet all the requirements for an argillic

horizon except for thickness or clay content or both.

NSTH 615.62 p. 615-279 (Revised in NSTH 615.72 p.

615-398) Replace item KCGE. with the following:

*KCGE. Other Udipsamments which have lamellae
within 200 cm of the mineral soil surface that meet all
the requirements for an argillic horizon except for
thickness or clay content or both.

Argic Udipsamments”

NSTH 615.62 p. 615-279 Definition of Typic

Udipsamments, column 2 gSoil Taxonomy p. 206)
replace item 1. with the following:

"1. Do not have lamellac within 200 cm of the mineral
soil surface that meet all the requirements for an argillic
hotizon except for thickness or clay content or both.

Page 207 and NSTH 615.62 p. 615-280 (Revised in NSTH

615.72 p. 615-398) After KCEC. add new KCED.,
replace item KCED. with KCEE. and change the
numbering of ittm KCEE. to KCEF.:

*KCED., Other Ustipsamments which, if neither
irr'igatr.d nor fallowed to store moisture, have onre of the
following:

1. A frigid soil temperature regime, and a moisture
control section which, in 6 or more out of 10 years,
is dry in all parts for four tenths or more of the
cumulative days per year when the soil tempemature
at 4 depth of 50 cm below the soil surface is higher
than 5°C; or

2. A mesic or thermic soil temperature regime, and
a moisture control section which, in 6 or more out
of 10 years, is dry in some part for six tenths or .
more of the cumulative days per year when the soil
tenrxg:eramre at a depth of 50 cm below the soil
surface is higher than 5°C; or
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615.123

Change item ABAL to:

"ABAI. Other Sphagnofibrists that have one or more

layers, with a combined thickness of 12,5 cm or more,

consisting of sapric materials below the surface tier.
Sapric Sphagnofibrists"

Page 216 and NSTH 615.62 p. 615-283, definition of
Typic Sphagnofibrists change item 2. to read:

"2. Have;

a. Less than 25 cm consisting of hemic materials
below the surface tier; and"

b. Less than 12.5 cm consisting of sapric materials
below the surface tier;"

Page 217 and NSTH 615.62 p. 615-283, change item
ABDC.1. to:

"1. One or more layers, with a combined thickness
of 25 ¢cm or more, consisting of hemic materials
below the surface tier; and”

Change item ABDD.1. to:
1. One or more layers, with a combined thickness
of 12.5 cm or more, consisting of sapric materials
below the surface tier; and"

Change item ABDH. to:

"ARDY, ng_r_'l‘rgpnﬂhﬁsts that have one or more

A ol s s aiizm- Zacar
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Page 220 and NSTH 615.62 p. 615-285, definition of
Typic Borohemists change item 2. to read:

"2. Have;

a. Less than 25 cm consisting of fibric materials
below the surface tier; and”

b. Less than 25 cm consisting of sapric materials
below the surface tier;"

Page 222 and NSTH 615.62 Cp 615-286 change item
ACEC.1. (changed to ACGC.1,) to:

"1. One or more layers, with a combined thickness
of 25 cm or more, consisting of fibric materials
below the surface tier; and”

Charégge item ACED.1,(changed to ACGD.1. in NSTH
615.89) to:

“1. One or more layers, with a combined thickness
of 25 em or more, consisting of sapric materials
below the surface tier; and"

Cha%e item ACEH.(changed to ACGH. in NSTH
615.89) to:

"ACGH. Other Medihemists that have one or more

layers, with a combined thickness of 25 cm or more,

consisting of fibric materials below the surface tier.
Fibric Medihemists"

And change item ACEL(changed to ACGL. in NSTH
615.89) to:

(1)

e T ey
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*2. Have;

a. Less than 25 cm consisting of fibric materials
below the surface tier; and"

b. Less than 25 cm consisting of sapric materials
below the surface tier;"

Chansgge item ADBB.1.(changed to ADDRB,1, in NSTH
615.89) to:

"1. One or more layers, with a combined thickness
of 12.5 cm or more, consisting of fibric materials
below the surface tier; and"

Charégge item ADBC.1.(changed to ADDC.1. in NSTH
615.89) to:

"1. One or more layers, with a combined thickness
of 25 cm or more, consisting of hemic materials
below the surface tier; and"

Hemic Terric Borosaprists"

Chmﬁe item ADBG.(changed to ADDG. in NSTH
615.89) to:

"ADDG. Other Borosaprists that have one or more

layers, with a combined thickness of 12.5 cm or more,

consisting of fibric materials below the surface tier.
Fibric Borosaprists"

Charagge item ADBH.(changed to ADDH. in NSTH

615.89) to:

"ADDH. Other Borosaprists that have one or more

layets, with a combined thickness of 25 ¢m or more,

consisting of hemic materials below the surface tier,
emic Borosaprists"

Page 224 and NSTH 615.62 p, 615-288, definition of
Typic Borosaprists change item 2. to read:

*2. Have;

a. Less than 12.5 cm consisting of fibric materials
below the surface tier; and"

b. Less than 25 cm consisting of hemic materials
below the surface tier;”

615.125

"2. Have:

a. Less than 12.5 cm consisting of fibric materials
below the surface tier; and"

b. Less than 25 cm consisting of hemic materials
below the surface tier;"

Page 226 and NSTH 615.62 1:}) 615-289 change item
ACCB.1. (changed to ADEB.1. in NSTH 615.89) to:

1. One or more layers, with a combined thickness
of 12.5 cm or more, consisting of fibric materials
below the surface tier; and"

Charégge item ADCC.1.(changed to ADEC.1. in NSTH
615.89) to:

"1. One or more layers, with a combined thickness
of 12,5 ¢m or more, consisting of hemic materials
below the surface tier; and"

Chansg; item ADCG.(changed to ADEG,. in NSTH
615.89) to:

"ADEG. Other Troposaprists that have one or more

layers, with a combined thickness of 12.5 cm or more,

consisting of fibric materials below the surface tier.
Fibric Troposaprists"

Cha%e item ADCH.(changed to ADEH, in NSTH
615.89) to:

"ADEH. Other Troposaprists that have one or more

layers, with a combined thickness of 25 cm or more,

consisting of hemic materials below the surface tier.
Hemic Troposaprists”

Page 226 and NSTH 615.62 p. 615-289, definition of
Typic Troposaprists change item 2. to read:

"2. Have:

a. Less than 12.5 ¢m consisting of fibric materials
below the surface tier; and”

b, Less than 25 cm consisting of hemic materials
below the surface tier;"

Page 226 and NSTH 615.62 p. 615-288 change item 615.124 Redoximorphic Concentrations
ADPR,.I Lchanepd tn AJEE]!‘_R.L, in NSTHRIS QNGO
e —




615.126

a depth of 18 cm that meet these requirements after
mixing; and

2. In one or more horizons between the A or A
horizon and a depth of 75 cm below the mineral soil
surface, one of the following colors:

a. A hue of 7.5YR or redder in 50 percent or
more of the matrix, and

(1) If peds are present, a chroma of 2 or
more on 50 percent’or more of ped exteriors,
or no redox depletions with a chroma of 2 or
less in ped interiors; or

(2) If peds are absent, a chroma of 2 or more
in 50 percent or more of the matrix; or

b, In 50 percent or more of the matrix, a hue of
10YR or yellower and either

1) Both a color value, moist, and chroma of
or more; or

(2) A chroma of 2 or more if there are no
redox concentrations.
Udollic Endoaqualfs”

And renumber items IAJD. through IAJG. to IAJE,
through IAJH.

615.126 Addition of combination Vertic subgroups in
the orders of Alfisols and Mollisols,

The vertic subgroup as revised in NSTH issue 16
captures many fine montmorillonitic Alfisols and
Mollisols. Some of these soils were in Aeric, Aquic,
Aﬂuolhc. Cumulic, Fluvaquentic, and Mollic, or
Udollic subgroups. To preserve these unique taxa
Aeric Vertic, Aeric Chromic Vertic, Aquertic, Aquertic
Chromic, Chromic¢ Vertic, Cumulic Vertic,
Fluvaguentic Vertic, and Oxyaquic Vertic, subgroups
are added to selected great groups. In addition the aeric
criteria used in the Udollic Epiaqualf subgroup was

inadvertently not updated the same in NSTH issue 16 as

in the Aeric subgroup.

Page 110 and NSTH 615.61 p. 615-209 after item IAGA.
add the following subgroups:

"IAGB. Other Albaqualfs which have borh of the
following:

1. One or both:

a, Cracks within 125 cm of the mineral soil
surface that are 5 mm or more wide through a
thickness of 30 cm or more for some time in
most years, and slickensides or wedge-shaped
aggregates in a layer 15 cm or more thick that
has its upper boundary within 125 cm of the
mineral soil surface; or

b. A linear extensibility of 6.0 cm or more
between the mineral soil surface and either a
depth of 100 cm or a lithic or paralithic contact,
whichever is shallower;

2. A chroma of 3 or more in 40 percent or more of
the matrix between the lower boundary of the A or
Ap horizon and a depth of 75 cm from the mineral

soil surface,
Aeric Vertic Albaqualfs

IAGC. Other Albaqualfs which have both of the
following:

1. One or both:
a. Cracks within 125 cm of the mineral soil

surface that are 5 mm or more wide through a
thickness of 30 ¢cm or more for some time in

Part 615 - Amendments to Soil Taxonomy

most years, and slickensides or wedge-shaped
aggregates in a layer 15 cm or more thick that
has its upper boundary within 125 cm of the
mineral soil surface; or

b. A linear extensibility of 6.0 ¢cm or more
between the mineral soil surface and either a
depth of 100 cm or a lithic or parlithic contact,
whichever is shallower; and

2._An Ap horizon or materials between the mineral
soil surface and 18 cm that after mixing meet one or
more the following colors;

a. A color value, moist, of 4 or more; or
b. A color value, dry, of 6 or more; or

¢. A chroma of 4 or more.
Chromic Vertic Albaqualfs"

And renumber items IAGB. through IAGH. to JAGD.,
through IAGJ.

NSTH 615.89 p. 615-429 before item IAIA. add items:
"IAIA. Epiaqualfs which have all of the following:
1. One or both:

a. Cracks within 125 cm of the mineral soil
sutface that are 5 mm or more wide through a
thickness of 30 cm or more for some time in
most years, and slickensides or wedge-shaped
aggregates in a layer 15 cm or more thick that
has its upper boundary within 125 c¢m of the
mineral soil surface; or

b. A linear extensibility of 6.0 cm or more
between the mineral soil surface and either a
depth of 100 cm or a lithic or paralithic contact,
whichever is shallower; and

2. In one or more horizons between the A or Qf
horizon and a depth of 75 cm below the mineral soil
surface, one of the following colors:

a. A hue of 7.5YR or redder in 50 percent or
more of the matrix, and

(1) If peds are present, a chroma of 2 or
more on 50 percent or more of ped exteriors,
or no redox depletions with a chroma of 2 or
less in ped interiors; or

(2) If peds are absent, a chroma of 2 or more
in 50 percent or more of the matrix; or

b, In 50 percent or more of the matrix, a hue of
10YR or yellower and either

1) Both a color value, moist, and chroma of
or more; or

(2) A chroma of 2 or more if there are no
redox concentrations; and

3. An Ap horizon or materials between the mineral
soil surface and 18 cm that after mixing meet one or
more the following colors;

a. A color value, moist, of 4 or more; or

b. A color value, dry, of 6 or more; or

¢. A chroma of 4 or more.
Aeric Chromic Vertic Epiaqualfs

JAIB. Other Epiaqualfs which have both of the
following:

1. One or both:
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depth of 100 em or a lithic or paralithic contact,
whichever is shallower.

Page 143 and NSTH 615.90 p. 615-519, Before i
Oxyaquic Vertic Hapludalfs g P efore item

ICFA. add items ICFA. and ICFB.:
"ICHA. Paleustalfs which have both:

IEKF. Other Hapludalfs which have both

1. One or both of the following:

a. Cracks within 125 cm of the mineral soil
surface that are 5 mm or more wide through a
thickness of 30 cm or more for some time in
most years, and slickensides or wedge-shaped
aggregates in a layer 15 cm or more thick that
has its upper boundary within 125 cm of the
mineral soil surface; or

b, A linear extensibility of 6.0 cm or more
between the mineral soil surface and either a
depth of 100 ¢m or a lithic or paralithic contact,
whichever is shallower; and
2, An Ap horizon or materials between the mineral
soil surface and 18 cm that after mixing meet one or
more the following colors;
a. A color value, moist, of 4 or more; or
b. A color value, dry, of 6 or more; or

¢. A chroma of 4 or more,

1. One or both of the following:

a. Cracks within 125 cm of the mineral soil
surface that are 5§ mm or more wide through a
thickness of 30 cm or more for some time in
most years, and slickensides or wedge-shaped
aggregates in a layer 15 cm or more thick that
has its upper boundary within 125 cm of the
mineral soil surface; or

b. A linear extensibility of 6.0 ¢cm or more
between the mineral soil surface and ejther a
depth of 100 cm or a lithic or paralithic contact,
whichever is shallower; and

2, In one or more horizons within 75 cm of the soil
mineral surface, redox depletions with a chroma of
2 or less, and aiso aquic conditions for some time in

most years (or artificial drainage&.
quertic Paleustalfs

IHCB. Other Paleustalfs that have both.

1. One or both of the following:

Chromic Vertic Hapludalfs"
. a. Cracks within 125 c¢m of the mineral soil
And renumber items IEKD, through IEKW. to IEKG. surface that are 5 mm or more wide through a
through IEKZ. thickness of 30 cm or more for some time in

most years, and slickensides or wedge-shaped
aggregates in a layer 15 cm or more thick that
has its upper boundary within 125 cm of the
mineral soil surface; or

Page 139 and NSTH 615.90 p. 615-518. After item
ICHA. add items ICHB. and ICHC.;

"ICHB. Other Haplustalfs which have both:

1. One or both of the following:

a. Cracks within 125 cm of the mineral soil
sutface that are 5 mm or more wide through a
thickness of 30 cm or more for some time in
most years, and slickensides or wedge-shaped
aggregates in a layer 15 ¢m or more thick that
has its upper boundary within 125 cm of the
mineral soil surface; or

b. A linear extensibility of 6.0 cm or more
between the mineral soil surface and either a
depth of 100 cm or a lithic or paralithic contact,
whichever is shallower; and

2. In one or more horizons within 75 cm of the soil
mineral surface, redox depletions with a chroma of
2 or less, and aiso aquic conditions for some time in
most years (or artificial drainage).

Aquertic Haplustalfs

THCC. Other Haplustalfs that have both:

1, One or both of the following:

a. Cracks within 125 ¢cm of the mineral soil
surface that are 5 mm or more wide through a
thickness of 30 ¢m or more for some time in
most years, and slickensides or wedge-shaped
aggregates in a layer 15 cm or more thick that
has its upper boundary within 125 cm of the
mineral soil surface; or

b. A linear extensibility of 6.0 cm or more
between the mineral soil surface and either a
depth of 100 cm or a lithic or paralithic contact,
whichever is shallower; and

2. Samration with water, in one or more layers
within 1004cm of the mineral soil surface, for 1
month or more per year in 6 or more out of 10
years.

b. A linear extensibility of 6.0 cm or more
between the mineral soil surface and either a
depth of 100 cm or a lithic or paralithic contact,
whichever is shallower, saturation with water, in
one or more layers within 1004cm of the mineral
soil surface, for 1 month or more per year in 6
or more out of 10 years; and

2. Saturation with water, in one or more layers
within 1004cm of the mineral soil surface, for 1
month or more per year in 6 or more out of 10

years.
Oxyaquic Vertic Paleustalfs"

And add "Other” to item ICFA. and renumber items
ICFA. through ICFR. to ICFC. through ICFT.

NSTH 615.89 p. 615-489 and 490 after item HBGA. add:
"HBGB. Other Endoaquolls which have borh:

1. One or both of the following:

a. Cracks within 125 cm of the mineral soil
surface that are 5 mm or more wide through a
thickness of 30 cm or more for some time in
most years, and slickensides or wedge-shaped
aggregates in a layer 15 cm or more thick that
has its upper boundary within 125 cm of the
mineral soil surface; or

b. A linear extensibility of 6.0 cm or more
between the mineral soil surface and either a
depth of 100 cm or a lithic or paralithic contact,
whichever is shallower; and

2. A mollic epipedon 60 cm or more thick.
Cumulic Vertic Endoaquolls

HBGC, Other Endoaquolls which have all of the
following:

1. One or both of the following:

Oxyaquic Vertic Haplustalfs” ) . .
a. Cracks within 125 c¢m of the mineral soil
And renumber items ICHB. through ICHO. to ICHD. surface that are 5 mm or more wide through a
throngh ICHQ. thickness of 30 ¢m or more for some time in
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-
most years, and slickensides or wedge-shaped aggregates in a layer 15 cm or more thick that
aggregates in a layer 15 cm or more thick that has its upper boundary within 125 ¢cm of the
has its upper boundary within 125 ¢m of the mineral soil surface; or
mineral soil surface; or
b. A linear extensibility of 6.0 cm or more
b. A linear extensibility of 6.0 cm or more between the mineral soil surface and either a
between the mineral soil surface and either a depth of 100 cm or a lithic or paralithic contact,
depth of 100 ¢m or a lithic or paralithic contact, whichever is shallower; and

whichever is shallower; and
2, In one or more horizons within 100 cm of the

2_Either 1 3 nercentor ﬁm oprsniccarhan inall | mineralsojl sudase—redny denlatinns with a chroma —
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And renumber items EABB. through EABE. to EABC,
through EABF.

NSTH 615.90 p. 615-551 column 2, Definition of Typic
Duraquerts after item 3. add:

4. Do not have both a thermic, mesic, or frigid soil
temperature regime and, if not irrigated during the

year, have cracks in 6 or more out of 10 years that
remain borh:

a. Five mm or more wide, through a thickness
of 25 cm or more within 50 cm of the mineral
soil surface, for 60 or more consecutive days
during the 90 days following the summer
solstice; and

b. Closed for 60 or more consecutive days
during the 90 days following the winter solstice.
615,131 Lithic Endoaquods
No lithic subgroup was provided in Endoaquods. Aquods
with a water table perched on a ljthic contact are
Endoaquods, A lithic subgroup is added to Endoaquods.
NSTH 615.91 p. 615-581 Before item BAGA. add:
"BAGA. Endoaquods that have a lithic contact within
50 cm of the mineral soil surface. :
Lithic Endoaquods”

Add "Other" at the beginning of BAGA. and renumber
g?\ngFBAGA. through BAGE. to BAGB. through

NSTH 615.91 p. 615-581 Definition of Typic Endoaquods
After item 3. add:
4, Do not have a lithic contact within 50 cm of the
mineral soil surface.

615.132 Entic and Aquentic subgroups of Fragiorthods
and l-l:lplorthodsq groups
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(2) A weighted average of 1.24percent or
more organic carbon; or

(3) Within the upper 7.54cm, either or both
a moist color value or chroma of 3 or less
(crushed and smoothed sample); or *

b. A texture of loamy fine sand, fine sand, or
coarser and both, a moist color value and
chroma of 3 or less (crushed and smoothed
sample) in the upper 2.54cm.

NSTH 615.91 p. 615-589 Change item BDEA. to read:

"BDEA. Haplorthods which have a lithic contact within
50 cm of the mineral soil surface; and either

1. A spodic horizon with a texture of very fine
sand, loamy very fine sand, or finer: an

a. A thickness of 10icm or less; and

b. A weighted average of less than 1.24percent
organic carbon; and

¢. Within the upper 7.54cm, either or both a
moist color value or chroma of 4 or more
(crushed and smoothed sample); or

2.A sFodic horizon with a texture of loamy fine
sand, fine sand, or coarser and either or both, a
moist color value or chroma of 4 or more (crushed
and smoothed sample) in the upper 2.54cm.

Entic Lithic Haplorthods"

NSTH 615.91 p. 615-590. Change item BDED. to read:

"BDED, Other Haplorthods which have in one or more
hotizons within 75 cm of the mineral soil surface,
redoximorphic features, and also aquic conditions for
s?l’:'le time in most years (or artificial drainage); and
either

1. A spodic horizon that has a texture of very fine
sand, loamy very fine sand, or finer: and

T
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2. A texture of loamy fine sand, fine sand, or
coarser and either or both, a moist color value or
chroma of 4 or more (crushed and smoothed

sample) in the upper 2.54cm.
Entic Haplorthods"

NSTH 615.91 p. 615-589 definition of Typic Haplorthods
change item 6. to read:

6. Have a spodic horizon that has one or more of
the following:

a. A texture of ve,?' fine sand, loamy very fine
sand, or finer: an

(1) A thickness of more than 104cm; or

(2). A weighted average of 1.24percent or
more organic carbon; or

(3) Within the upper 7.54cm, either or both
a moist color value or chroma of 3 or less
(crushed and smoothed sample); or

b. A texture of loamy fine sand, fine sand, or
coarser and both, a moist color value and
chroma of 3 or less (crushed and smoothed
sample) in the upper 2.54cm.

615,133 Key to the Orders and suborders of Histosols

The following changes are made to solve problems in the
key to the suborders of Histosols. Using the former
version of the Key some Histosols which are never
saturated with water except for a few dr:(?'s following heavy
rains classify as Saprists, Also the wording of the last
phrase of jtem A.2.a. in the Key to the Orders could be
interpreted to include layers of fragmental materials or of
organic materials greater than 40 cm thick. The intent is to
only include soils that have both an organic layer and a
fragmental layer.

Page 92, Key to orders item A.2.a. (refer to NSTH
615.91)." Change items A.2.a. and A.2.b. to read:

"A. Soils which:

1. Do not have andic soil properties in 60 percent or
more of the thickness between the soil surface and
cither a depth of 60 cm, or a lithic or paralithic
contact or duripan if shallower; and

2. Have organic soil materials that meet one or
more of the following:

a, Overlie cindery, fragmental, or meiceous
materials and/or fill their interstices”, and
direcily below these materials either a lithic or
paralithic contact; or

b. When added with underlying cindery,

fragmental, or pumiceous materials total 40 cm

(5)6 more between the soil surface and a depth of
cm; or

c. Constitute two thirds or more of the total
thickness of the soil to a lithic or paralithic
contact and mineral soil layers which, if present,
have a total thickness of 10 cm or less; or

d. Are saturated with water for 6 months or
more per year in most years (or artificially
drained), and have an upper boundary within 40
crtp 92 e soil surface, and have a total thickness
of either:

(1) 60 em or more if three fourths or more of
the volume consists of moss fibers, or if the

1 Materials that meet the definition of cindery, fragmental,
or lpumu'.em'.ls except have more than 10 percent (by
volume) voids that are filled with organic soil materials are
considered as organic soil materials,

615.134

bulk density, moist, is less than 0.1 g/cm3;
ar

{2) 40 cm or more if they consist either of
sapric or hemic materials, or of fibric
materials with less than three fourths (by
volume) moss ﬁbeg; and a bulk density,
moist, of 0.1 g/cm” or more.

Histosols, p.

Page 212, column 1 Replace entire key to suborders with:
"KEY TO SUBORDERS

AA. Histosols which are never saturated with water
except for a few days following heavy rains, and which
have both:

1. A lithic or paralithic contact within 100 cm of the
soil surface, and/or a thickness of organic plus
cindery, fragmental, or pumiceous materials totaling
40 em or more between the soil surface and a depth
of 50 em; and

2. Organic soil materials, that are, by weighted
average, less than three fourths (by volume)
Sphagnum fibers,

Folists, p.

AB. Other Histosols which either:

1. Have more thickness of fibric soil materials than
any other kind of organic soil material; either

a. In the organic parts of the subsurface tier if
there is no continuous mineral layer 40 cm or
more thick that has its upper boundary within
the subsurface tier; or

b. In the combined thickness of the organic parts
of the surface and subsurface tiers if there is a
continuous mineral layer 40 cm or more thick
that has its upper boundary within the subsurface
tier; or

2. Are orﬁlanic soil materials, that are, by weighted
average, three fourths or more by volume,
Sphagnum fibers and which rest on a lithic or
paralithic contact, fragmental materials, or on
organic materials frozen 2 months after the summer

solstice.
Fibrists, p.

AC. Other Histosols that have more thickness of hemic
soil materials than any other kind of organic soil
materials either:

1. In the organic parts of the subsurface tier if there
1s no continuous mineral layer 40 cm or more thick
that has its upper boundary within the subsurface
tier; or

2. In the combined thickness of the organic parts of
the surface and subsurface tiers if there is a
continuous mineral layer 40 cm or more thick that
has its upper boundary within the subsurface tier.
Hemists, p.

AD. Other Histosols.
Saprists, p."
615.134 Family differentiae for Histosols

Page 390 right column delete entire section "Soil depth
classes" and insert the following:

"Soil depth classes

Soil depth classes refer to the depth to a lithic,
paralithic, or petroferric contact, or to cindery,
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fragmental, or pumiceous material. The following two
soil depth modifiers are used for families in all
subgroups of Histosols, except that the shallow class is
not used in the suborder of Folists:

Shallow.--Between 18 and 50 cm from the soil surface.

Micro.-—-At a depth less than 18 ¢m from the soil
surface.”

615,135 Addition of Typic Subgroups

Page 111, second columnn, following the paragraph on
Duraqualfs add:

"Key to sulgroups
IABA. All Duraqualfs (provisionally).
Typic Duraqualfs”

Page 117, second column, following the definition of
Plinthaqualfs add:

"Key to sublgmups
IAAA. All Plinthagualfs (provisionally).
Typic Plinthagualfs”

Page 124, first column, following the paragraph on
Natriboralfs add: g hep P

"Key to sub, mugg
IBCA. All Natriboralfs (provisionally).
1‘:ypic Natriboralfs”

Page 125, second column, following the paragraphs on
Agrudalfs add: ng fe pamegrap

"Key to sulfrougs
IEAA, All Agrudalfs (provisionally).
Typic Agrudalfs”

Page 136, first column, following the paragraph on
thodudalfs add: g fhe paragrap

"Key to subgroups
IEJA. All Rhodudalfs (provisionally).
Typic Rhodudalfs”

Page 138, first column, following the paragraph on
Durustalfs add:

"Key to subgroups
ICAA. All Durustalfs (provisionally).
Typic Durustalfs”

Page 145, second column, following the paragraph on
Plinthustalfs add:

"Key to subgroups
ICBA. All Plinthustalfs (provisionally).
pic Plinthustalfs”

Page 153, first column, following the paragraph on
Plinthoxeralfs add:

"Kf)y to subgrpngs
IDDA. All Plinthoxeralfs (provisionally).
Typic Plinthoxeralfs”

Page 214, second column, following the paragraph on
Luvifibrists add:

“Key to subgroups
ABEA, All Luvifibrists (pmvisionall%
pic Luvifibrists”

Page 221, second column, following the paragraph on
Luvihemists add:

"Key to subgroups
ACCA. All Luvihemists (provisionally).
pic Luvihemists”
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Page 245, first column, following the paragraph on
Plinthaquepts add: ne Tie pargrap

"Key to subgroups
JAFA. All Plinthaquepts (provisionally).
Typic Plinthaquepts”

Page 257, second column, following the paragraph on
Plaggepts add:

"Key to subgroups
JBA. All Plaggepts (provisionally).
Typic Plaggepts”

Page 262, second column, following the paragraph on
Sombritropepts add:

"Key to subgroups
JCBA. All Sombritropepts (provisionallgg.
Typic Sombritropepts”

Page 358, second column, following the paragraph on
Plinthohumults add:

"Key to sub%ml.:gs
GBBA. All Plinthohumults (provisionally).
Typic hohumults”

Page 358, second column, following the paragraph on
Sombrihumults add:

"Key to subgroups
GBAA. All mgrihumults (provisionally).
Typic Sombrihurnults”

Page 366, second column, following the definition of
Plinthudults add:

"Key to sub rou&s
GCBA. All Plinthudults (provisionally).
pic Plinthudults”

Page 371, second column, following the paragraph on
Plinthustults add:

"Key to subgroups
GDAA. All Plinthustults (provisionally).
Typic Plinthustults”

Page 373, second column, following the definition of
Palexerults add:
*Key to subgrou
G . All %’aleggmlts (provisionally).
Typic Palexerults”

615.136 Table 7, additions and deletions

The following changes required in table 7 result from
implementing the recommendations from International
Committee on Aridisols, (ICOMID).

Page 86 Table 7. Delete the suborder "Orthids” and all
great groups of Orthids; and delete the following great
groups of Argids; "Durargids” and "Nadurargids”.

Add the following suborders and great groups in the
order Aridisols:

Before Haplargids add:

"Calciargids

Gypsiargids"
And KSlowrlg. Paleargids add:
Fi “Pen_'oa s'd add
ollowi ids add:
"Calcidls.lg rg
Haplocalcids
Petrocaleids
Cambids
Anthracambids
Aquicambids
Haplocambids
Petrocambids
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Cryids
Argicryids
Calcicryids
Gypsicryids
Haplocryids
Petrocryids
Salicryids

Durids
Argidurids
Haplodurids
Natridurids

Gypsids
Argigypsids
Calcigypsids
Haplogypsids
Natrigypsids
Petrogypsids

Salids .
Aquisalids
Haplosalids"

615,137 Corrections and clarifications

NSTH 615.89 p, 615-427 (and p. 96 and 109) item IA.
1.b; "chroma or 2" should be "chroma of 2"

NSTH 615.89 f 615-449 item BAFA. (changed to CAFA.
in NSTH 615.91) delete word "Other”

The criteria for vitric subgroups of Andisols should
have used both dried and undried 1500 kPa water
content, The dried content was inadvertently omitted in
the NSTH 615.60 and the word "or" was omitted
between "25 cm” and "more”.

NSTH 615,60 p. 615-176 left column Andic Soil
Properties, delete footnote 2/ and insert text of the
footnote into the description of Andic Soil Properties.

615.60 p. 615-206 delete the terms "glass aggregate_s,
glass-coated grains, and other vitric volcaniclastics”
rom the definition of "ashy".

NSTH 615.60 r 615-185 item BBCB. (changed to CBCB,
in NSTH 615.91). replace the first 4 lines of the criteria
with the following:

"CBCB. Other Fulvicryands that have 1500 kPa water
retention of less than 15 percent on air-dried samples or
of less than 30 percent on undried samples throughout
one or more layers with andic soil properties that have a
total thickness of 25 cm or more within 100 cm”

NSTH 615.60 f 615-186 item BBFE. (changed to CBFE,
in NSTH 615.91). replace the first 4 lines of the criteria
with the following:

"CBFE. Other Haplocryands that have 1500 kPa water
retention of less than 15 percent on air-dried samples or
of less than 30 percent on undried samples throughout
one or more layers with andic soil properties that have a
total thickness of 25 ¢cm or more within 100 cm”

NSTH 615.60 P 615-187 item BBBC. (changed to CBBC,
in NSTH 615.91). replace the first 4 lines of the criteria

with the following:

"GRR!:,. Othar Melanocrvands that heye-d jf_l(_]_l_krg
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mft'gl thickness of 25 cm or more within 100 ¢m either
0

NSTH 615.60 f 615-195 item BGCG. (changed to CGCH,
in NSTH 615,91). rei)lace the first 4 lines of the criteria
in item 2, with the following:

"2. A 1500 kPa water retention of less than 15 percent
on air-dried samples or of less than 30 percent on_
undried samples throughout one or more layers with
andic soil properties that have a total thickness of 25 cm
or more within 100 cm either of”

NSTH 615.60 F 615-196 item BGCJ. (changed to CGCK.,
in NSTH 615.91). re{)lace the first 4 lines of the criteria
in item 2. with the following:

"2. A 1500 kPa water retention of less than 15 percent
on air-dried samples or of less than 30 percent on
undried samples throughout one or more layers with
andic soil properties that have a total thickness of 25 cm
or more within 100 cm either of”

NSTH 615.60 f 615-195 item BGCK. (changed to CGCL.
in NSTH 615.91). rerlace the first 4 lines of the criteria
in item 2. with the following:

*2. A 1500 kPa water retention of less than 15 percent
on air-dried samples or of less than 30 percent on
undried samples throughout one or more layers with
andic soil properties that have a total thickness of 25 cm
or more within 100 cm either of"

NSTH 615.60 ?q 615-196 item BGCL.. (changed to
CGCM. in NSTH 615.91 and name corrected). replace
the first 4 lines with the following:

"CGCM. Other Melanudands which have 1500 kPa
water retention of less than 15 percent on air-dried
samples or of less than 30 percent on undried samples
throughout one or more layers with andic soil properties
that have a total thickness of 25 cm or more within 100
em”

NSTH 615.60 P 615-197 item BGAE. (changed to CGAE.
in NSTH 615,91). rei)lace the first 4 lines of the criteria
in item 2. with the following:

“2. A 1500 kPa water retention of less than 15 percent
on air-dried samples or of less than 30 percent on
undried samples throughout one or more layers with
andic soil properties that have a total thickness of 25 cm
or more within 100 cm either of”

NSTH 615.60 l) 615-196 item BGAF. (changed to CGAF.
in NSTH 615.91) replace the first 4 lines with the
following:

"CGAF. Other Placudands which have 1500 kPa water
retention of less than 15 percent on air-dried samples or
of less than 30 percent on undried samples throughout
one or more layers with andic soil properties that have a
toft'gl thickness of 25 cm or more within 100 cm either

of

NSTH 615.60 r 615-199 item BFBC., (changed to CFBC.
in NSTH 615.91) replace the first 4 lines of the criteria
in item 2. with the following:
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tci_?l thickness of 25 cm or more within 100 cm either
[4)

NSTH 615.45 p. 615-123 item CC. (changed to DC. in
NSTH 615.60) Correct to read;

"DC. Other Oxisols that have an ustic or xeric moisture
regime.
Ustox p, 432"

NSTH 615.91 p. 615-587 correct item "BDDD.
Grossarenic Entic Alorthods” to "BDDD. Entic
Grossarenic Alorthods™ by our naming conventions
multiple subgroup names are in alphabetical order.

NSTH 615.89 p 615-508 item GAHD. "Epiaquults" should
be "Other Epiaquults”

NSTH 615.90 p 615-564 item EEED, Petrocalcic
Haplusterts; correct "100 cm” to "150 cm”.

The criteria for Dystric Eutrochrepts and the Dystric
glm of the Aquic Dystric Eutrochrepts and Dystric

uventic Eutrochrepts subgroups have been changed
inadvertently by the reformatting of the subgroups. The
original criterion from Soil Taxonomy page 251 is the
inverse of "d. Have carbonates within a depth of 1
meter in some part of each pedon;"

Page 251 and NSTH 615.6213. 615-300 item JDFG.2.
(changed to JDGH.2. in NSTH 615.89, p. 615481):
correct to read:

"2. Do not have free carbonates throughout any horizon
within 100 cm of the mineral soil surface; and

Page 251 and NSTH 615.621\?. 615-300 item JDFL.1,
(changed to JDGK.1. in NSTH 615.89, p. 615-481):
correct to read:

"1. Do not have free carbonates throughout any horizon
within 100 cm of the mineral soil surface; and

Page 251 and NSTH 615.62 p. 615-300 itern JDFL.
(changed to JDGN. in N 615.89, p. 615-481):
correct to read:

"JDGN, Other Eutrochrepts that do not have free
carbonates throughout any horizon within 100 cm of the
mineral soil surface.”

Page 218 and NSTH 615,100 p. 615-597 and Soil
Taxonomy p. 218; When the "Key to great groups” of
Folists was amended adding "Medifolists” item AAB.
should have been amended as follows:

"AAB. Other Folists that have an isomesic or warmer
iso temperature regime."

When the criteria for some "aquic” suborders were
written they were constructed in such a manner that
soils with a lithic or paralithic contact at a depth of less
than 40 cm below the mineral soil could not be met.
The intent of the criteria are to include such soils in
"aquic" suborders, but to exclude deeper soils that have
aquic conditions only in layers above a depth of 40 cm.

The following are needed to correct this error:

NSTH 615.89 p. 615-448 item BA.2. (changed to CA.2. in
NSTH 615.91) replace the first paragraph with the
following:

2. In a layer above a lithic or paralithic contactorina
layer between 40 and 50 cm either from the mineral soil
surface or from the top of an organic layer with andic
soil properties, whichever is shallowest, aquic
conditions for some time in most years (or artificial
drainage) and one or more of the following:

NSTH 615.89 p. 615-448 Aquands, definition item 2,
Replace the first paragraph with the following:

2. In a layer above a lithic or paralithic contactorina
layer between 40 and 50 cm either from the mineral soil
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surface or from the top of an organic layer with andic
soil properties, whichever is shallowest, aquic
conditions for some time in most years (or artificial
drainage) and one or more of the following:

NSTH 615.89 p. 615-460 item KA.3. replace the first
paragraph with the following:

3. In a layer above a lithic or paralithic contact or in a
layer between 40 and 50 cm from the mineral soil
surface, whichever is shallower, aquic conditions for
some time in most years (or artificial drainage) and one
or more of the following:

NSTH 615.89 p. 615-461 Aquents, definition item 3.
Replace the first paragraph with the following:

3. In a layer above a lithic or paralithic contact or in a
layer between 40 and 50 cm from the mineral soil
surface, whichever is shallower, aquic conditions for
some time in most years (or artificial drainage) and one
or more of the following:

NSTH 615.89 p. 615-474 item JA.1. replace the first
paragraph with the following:

1. In a layer above a lithic or paralithic contact orin a
layer between 40 and 50 cm from the mineral soil
surface, whichever is shallower, aquic conditions for
some time in most years (or artificial drainage) and one
or more of the following:

NSTH 615.89 p, 615475 Aquepts, definition itermn 1.
Replace the first paragraph with the following:

2. In a layer above a lithic or paralithic contact or in a
layer between 40 and 50 cm from the mineral soil
surface, whichever is shallower, aquic conditions for
some time in most years (or artificial drainage) and one
or more of the following:

NSTH 615.89 p. 615-486 item HB. replace the first
paragraph with the following:

1. Other Mollisols that have in a layer above a lithic or
Paralithic contact or in a layer between 40 and 50 cm
rom the mineral soil surface, whichever is shallower,
aquic conditions for some time in most Iiears (or
artificial drainage) and one or more of the following:

NSTH 615.89 p. 615-475 Aquolls, definition, Replace the
first paragraph with the following:

2. Aquolls are the Mollisols that have in a layer above a
lithic or paralithic contact or in a layer between 40 and
50 cm from the mineral soil surface, whichever is
shallower, aquic conditions for some time in most years
}or artificial drainage) and one or more of the

ollowing:

The Key to the orders was changed in NSTH 615.91,
Soils with a thickness of less than 35 cm of andic soil
materials are keyed into the order of Andisols if the
thickness of andic soil materials is more than 60 percent
of the thickness between cither the mineral soil surface
or the top of an organic layer with andic soil properties,
whichever is shallower, and a lithic or paralithic _
contact, dutipan or petrocalcic horizon. When this
change was made no provisions were made to allow
these thin Andisols into the suborder of Vitrands and
some great ‘iroups of Cryands, Xerands, and Udands.
To Soarect is omission the following changes are
needed.

NSTH 615.60 p. 615-180 change item BE. (Changed to
CE. in NSTH 615.91) to the following:

"CE. Other Andisols that have a 1500-kPa water
retention of less than 15 percent on air-dried samples
and of less than 30 percent on undried samples,
throughout 60 percent or more of the thickness either:

1. Within 60 cm either of the mineral soil surface,
or of the top of an organic layer with andic soil

615-660 (430-VI-NSTH, April, 1994)
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r_m:perties, whichever is shallower, if there is no
ithic or paralithic contact, duripan, or petrocalcic
horizon within that depth; or

2, Between either the mineral soil surface, or the top
of an organic layer with andic soil properties,
whichever is shallower, and a lithic or paralithic
contact, duripan, ot petrocalcic horizon.

Vitrands"

615.137

2. Between either the mineral soil surface, or the top
of an organic layer with andic soil properties,
whichever is shallower, and a lithic or paralithic
contact, duripan, or petrocalcic horizon.
Vitricryands"

NSTH 615.60 p. 615-186 Definition of Hydrocryands,
change item 3. to the following:

"3, Have, undried, a 1500-kPa water retention of

NSTH 615.60 g 615-181 chanﬁf item BAD. (Changed to

CAD. in N 615.91) to the following:

"CAD. Other Aquands that have a 1500-kPa water
retention of less than 15 percent on air-dried samples
and of less than 30 percent on undried samples,
throughout 60 percent or more of the thickness either:

1. Within 60 cm either of the mineral soil surface,
or of the top of an organic layer with andic soil
Fropenies, whichever is shallower, if there is no
ithic or paralithic contact, duripan, or petrocalcic
horizon within that depth; or

2. Between either the mineral soil surface, or the top

of an organic layer with andic soil properties,
whichever is shallower, and a lithic or paralithic
contact, duripan, or petrocalcic horizon,

100 percent or more, on the weighted average,
throughout either:

a. One or more layers with a total thickness of
35 cm between the mineral soil surface, or of
the top of an organic layer with andic soil
groperties, whichever is shallower, and 100 cm

rom the mineral soil surface, or of the top of an
oni%amc layer with andic soil properties,
whichever is shallower, if there is no lithic or
Rarali(hic contact, duripan, or petrocalcic

orizon within that depth; or

b. 60 percent or more of the thickness between
either the mineral soil surface, or the top of an
organic layer with andic soil properties,
whichever is shallower, and a lithic or paralithic
contact, duripan, or petrocaleic horizon.

Vitraquands"

NSTH 615.60 p. 615-184 Definition of Vitraquands,
change item 1. to the following:

NSTH 615.60 p. 615-187 Definition of Vitricryands,
change item 3. to the following:

3. Have a 1500-kPa water retention of less than 15
percent on air-dried samples and of less than 30
percent on undried samples, throughout 60 percent
or more of the thickness either:

*1. Have a 1500-kPa water retention of less than 15
percent on air-dried samples and of less than 30
percent on undried samples, throughout 60 percent
or more of the thickness either:
a, Within 60 cm either of the mineral soil
surface, or of the top of an organic layer with
surface, or of the top of an organic layer with andic soil properties, whichever is shallower, if
andic soil properties, whichever is shallower, if there is no lithic or paralithic contact, duripan,
~ thave ic. nn Yithir A1 oo lithic prFin e LIV i———T W00 2050 horisanpithin that depth -

a. Within 60 cm either of the mineral soil
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ﬁnralithic contact, duripan, or petrocalcic
orizon within that depth; or

b. 60 percent or more of the thickness between
either the mineral soil surface, or the top of an
organic layer with andic soil properties,
whichever is shallower, and a lithic or paralithic
contact, duripan, or petrocalcic horizon.”

NSTH 615.60 p. 615-200 Definition of Vitrands, change
item 4. to the following:

*4. Have a 1500-kPa water retention of less than 15
percent on air-dried samplés and of less than 30
percent on undried samples, throughout 60 percent
or more of the thickness either:

a. Within 60 cm cither of the mineral soil
surface, or of the top of an organic layer with
andic soil properties, whichever is shallower, if
there is no lithic or paralithic contact, duripan,
or petrocalcic horizon within that depth; or

b. Between either the mineral soil surface, or the
top of an organic layer with andic soil .
properties, whichever is shallower, and a lithic
or paralithic contact, duripan, or petrocalcic
horizon.”

NSTH 615.62 p. 615-320 Move item HEBD. to follow

item HEBA. and c! ¢ the number to HEBB. and
renumber the items HEBB. and HEBC. to HEBC. and

HEBD

615-662 (430-VI-NSTH, April, 1994)
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